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1.0 INTRODUCTION Li
f ' " 'T h i s r epor t was prepared to s a t i s f y the requirements of T e c h n i c a l } : ]

D i r e c t i v e Document (TDD) FOF -89( 3-06, issued to E c o l o g y and E n v i r o n m e n t ,
I n c . ' s F i e l d I n v e s t i g a t i o n ' ; a m ( F I T ) b y t h e Region V I I I o f f i c e o f t h e j . . " •
U . S . Env ironmenta l P r o t e c t i o n A j e n c y ( E P A ) . T h i s r epor t d e t a i l s
s a m p l i n g a c t i v i t i e s and p r o v i d e ! a d i s c u s s i o n of ana ly t i ca l r e su l t s for ;.y
s a m p l e s c o l l e c t e d d u r i n g t h i s s u p p l e m e n t a l s i t e i n s p e c t i o n ( S I ) a t :

Richard son F l a t T a i l i n g s i n S u m m i t C o u n t y , U t a h . i

T h e F I T p e r f o r m e d t h e f i e l d work f r o m J u l y 1 8 through J u l y 2 0 ,
1989. F I T members c o n d u c t i n g t h i s i n v e s t i g a t i o n i n c l u d e d K e v i n M a c k e y , [ •
p r o j e c t o f f i c e r ; S t e v e Y a r b r o u g h , s i t e s a f e t y o f f i c e r a n d D a n K e n n e y ,
s a m p l e r . S i t e access was c o o r d i n a t e d by Tom Burns of EPA and EPA ; ;
Regional Counsel . S a m p l i n g procedures used d u r i n g t h i s i n v e s t i g a t i o n
c o n f o r m t o r e q u i r e m e n t s e s t a b l i s h e d i n t h e Region V I I I S t a n d a r d
O p e r a t i n g P r o c e d u r e s f o r F i e l d O p e r a t i o n s a t H a z a r d o u s W a s t e S i t e s ( S O P
III-2 E & E 1989). The s a m p l i n g e f f o r t was c o n d u c t e d under the a p p r o v e d i
S a m p l i n g Plan (TDD F08-8903-06). U

2.0 OBJECTIVES ["\

T h e s u p p l e m e n t a l s i t e i n s p e c t i o n o f Richardson F l a t T a i l i n g s w a s
d e s i gned t o s u p p o r t EPA e f f o r t s t o r e spond t o comment s on th e n o m i n a t i o n
o f t h e s i t e t o t h e N a t i o n a l P r i o r i t i e s L i s t under t h e current H a z a r d
Ranking S y s t e m . S p e c i f i c o b j e c t i v e s o f f i e l d a c t i v i t i e s were t o :

o D e f i n e t h e s u r f a c e water dra inage p a t t e r n s t h r o u g h o u t t h e s i t e
area;

< ' 1 ' < > U * " \ a m i e n v i r o n m e n t



o V e r i f y a release o f inorganic c o n t a m i n a n t s i n t o S i l v e r Cre ek;

o I d e n t i f y source mat er ia l c o n t r i b u t i n g t o m e t a l s c o n t a m i n a t i o n in
S i l v e r Creek;

o Measure the d i s t a n c e f r o m the s i t e to the p o i n t at which water i s
d i v e r t e d f r o m S i l v e r Creek b y t h e G . M . Pace d i t c h .

A l l o f t h e a f o r e m e n t i o n e d o b j e c t i v e s were a d d r e s s e d d u r i n g t h e J u l y
18 through J u l y 20, 1989 s a m p l i n g e f f o r t and d u r i n g a s i t e v i s i t
c onduc t ed by K e v i n Mackey and Robert H e n r y of E & E FIT on M a r c h 9,
1989.

3.0 BACKGROUND

3 . 1 L O C A T I O N A N D S I T E D E S C R I P T I O N

R i c h a r d s o n F l a t T a i l i n g s l i e s w i t h i n t h e n o r t h w e s t quart er o f
S e c t i o n 1 and th e n o r t h e a s t quar t er o f S e c t i o n 2 , T o w n s h i p 2 S o u t h ,
Range 4 E a s t , S a l t Lake M e r i d i a n , in S u m m i t C o u n t y , U t a h . The t a i l i n g s
cover an area of a p p r o x i m a t e l y 160 acres on a t o p o g r a p h i c d e p r e s s i o n
l o c a t e d one and one-ha l f m i l e s n o r t h e a s t o f th e town o f Park C i t y
( F i g u r e s 1 and 2).

T h e m i l l t a i l i n g s a t R i c h a r d s o n F l a t came f r o m t h e K e e t l e y O n t a r i o
M i n e and o t h e r me ta l m i n i n g o p e r a t i o n s c u r r e n t l y owned by U n i t e d Park
C i t y M i n e s ( U P C M ) . T h e most recent u s e o f t h e area f o r t a i l i n g s
d i s p o s a l was f r o m 1975 to 1981. D u r i n g t h a t t i m e UPCM had al l i t s
m i n i n g p r o p e r t i e s leased t o e i t h e r Park C i t y V e n t u r e s o r N o r a n d a M i n i n g ,
I n c . w h o c o n s t r u c t e d a n d o p e r a t e d m i l l i n g f a c i l i t i e s o n U P C M p r o p e r t i e s .
I n M a y o f 1974, t h e U t a h D i v i s i o n o f H e a l t h - W a t e r P o l l u t i o n C o m m i t t e e
a p p r o v e d p l a n s by Park C i t y V e n t u r e s t o c o n s t r u c t an embankment , d i k e s
and a d i v e r s i o n d i t c h t o c o n t a i n m i l l t a i l i n g s d e p o s i t e d on R i c h a r d s o n
F l a t .

F08-8903-06
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3.2 PREVIOUS WORK

T h e or ig ina l F I T s i t e i n s p e c t i o n a t Richard s on F l a t T a i l i n g s w a s
c o n d u c t e d d u r i n g the summer of 1985. One background m o n i t o r i n g wel l was
i n s t a l l e d by th e FIT a s par t o f t h e i n v e s t i g a t i o n . The background well
and two e x i s t i n g UPCM w e l l s l o c a t e d at the base of the dam were s a m p l e d .
In a d d i t i o n , s i x s u r f a c e water s a m p l e s , on e s u r f a c e soil s a m p l e , two
s u b s u r f a c e soil s a m p l e s , f o u r s u r f a c e t a i l i n g s s a m p l e s a n d f o u r
s u b s u r f a c e t a i l i n g s s a m p l e s were c o l l e c t e d d u r i n g the 1985 s a m p l i n g , . ,ie f f o r t . F i n d i n g s o f the o r ig ina l s i t e i n s p e c t i o n are d i s c u s s e d in the [ ]
Repor t o f S a m p l i n g A c t i v i t i e s ( T D D R8-8505-27) a n d t h e A n a l y t i c a l nR e s u l t s R e p o r t (TDD R8-8508-07). ' 1

In J u l y , 1986 t h e FIT c o n d u c t e d h igh-vo lume a i r s a m p l i n g a t t h e 
*̂*&s i t e . A r e p o r t o f air s a m p l i n g a c t i v i t i e s (TDD R8-8605-12) and an

a n a l y t i c a l r e s u l t s r e p o r t f o r a i r s a m p l i n g ( T D D R8-8608-05) p r o v i d e [ • " • }
d e t a i l s of f i e l d work and d a t a r e s u l t s . «-^

T h e F I T s u b m i t t e d a H a z a r d Ranking S y s t e m ( H R S ) package f o r y
Richard son F l a t T a i l i n g s on S e p t e m b e r 3, 1987. Based on do cumen t ed
observed releases o f inorganic c o n t a m i n a n t s to s u r f a c e water and air, j-J
the s i t e received an overal l m i g r a t i o n score e x c e e d i n g the 28.50
t h r e s h o l d value required f o r n o m i n a t i o n t o t h e N a t i o n a l P r i o r i t i e s L i s t
( N P L ) . E P A p r o p o s e d R i c h a r d s o n F l a t T a i l i n g s t o t h e N P L o n J u n e 1 4 , " ~
1988. f :

3 . 3 S I T E G E O L O G Y , H Y D R O G E O L O G Y A N D H Y D R O L O G Y . ,
I i

3.3.1 G e o l o g y

Richard s on F l a t T a i l i n g s l i e s w i t h i n a broad , g e n t l y r o l l i n g f l a t
n o r t h o f Park C i t y , i d e n t i f i e d a s P a r l e y s Park ( F i g u r e 1 ) . Over h a l f o f F j
the t o t a l area ( a p p r o x i m a t e l y 35 square m i l e s ) of P a r l e y s Park i s
u n d e r l a i n b y u n c o n s o l i d a t e d d e p o s i t s o f a p o o r l y s or t ed m i x t u r e o f clay ( 1
t o c obb l e s ize m a t e r i a l . The u n c o n s o l i d a t e d d e p o s i t s , which are ^
s a t u r a t e d to w i t h i n a f ew f e e t o f the ground s u r f a c e , occur p r i m a r i l y , :

mid r n v i n m m r i K



along S i l v e r and East Canyon Creeks and in the f l a t s northwest of Quarry
M o u n t a i n . The rest o f the park i s u n d e r l a i n by c o n s o l i d a t e d rocks
i n c l u d i n g vo l cani c s o f T e r t i a r y o r i g i n a n d K n i g h t C o n g l o m e r a t e (Baker
1970).

3.3.2 H y d r o g e o l o g y

The water sources for veil s in the H e b e r - K a m a s - P a r k C i t y area are
p r i m a r i l y c o n s o l i d a t e d rocks in the mounta ins and u n c o n s o l i d a t e d
a l luvia l f i l l in the va l l ey s . Few w e l l s exist w i t h i n Parleys Park, so
the u n c o n f i n e d a q u i f e r c h a r a c t e r i s t i c s in the area are not well
u n d e r s t o o d . T h e r e a p p e a r t o b e no w e l l - d e f i n e d b ed s o f m a t e r i a l o f very
high or very low p e r m e a b i l i t y and no i n d i c a t i o n s of the ex i s t ence of
a r t e s i a n c o n d i t i o n s . T h e average s a t u r a t e d t h i c k n e s s o f t h e u n c o n f i n e d
a q u i f e r is b r o a d l y e s t i m a t e d to be about 40 f e e t .

T h e general ground water f l o w d i r e c t i o n c o r r e s p o n d s w i t h t h e
regional s u r f a c e water f l o w d i r e c t i o n s . Recharge to ground wat er in the
u n c o n s o l i d a t e d d e p o s i t s i n Par l ey s Park comes f r o m d i r e c t i n f i l t r a t i o n
o f p r e c i p i t a t i o n , r u n o f f f r o m t h e mounta in s a n d s e c o n d a r i l y f r o m
s u b s u r f a c e i n f l o w t h r o u g h c o n s o l i d a t e d rocks (Baker 1970).

3.3.3 H y d r o l o g y

P a r l e y s Park is dra ined by East Canyon Creek and S i l v e r Creek , b o t h
t r i b u t a r i e s t o th e W e b e r River. S i l v e r Creek which f l o w s in a n o r t h e r l y
d i r e c t i o n west o f and near th e nor thern e x t e n s i o n o f R i c h a r d s o n F l a t
T a i l i n g s , h a s been channe l i z ed f o r i r r i g a t i o n p u r p o s e s b o t h u p s t r e a m o f
a n d d o w n s t r e a m f r o m t h e t a i l i n g s . T h e nearest d i v e r s i o n f r o m S i l v e r
Creek downs t r eam o f t h e t a i l i n g s i s t h e G . H . Pace D i t c h used f o r f l o o d
i r r i g a t i o n o f a l f a l f a f i e l d s a n d p a s t u r e . T h e c o n f l u e n c e o f S i l v e r
Creek a n d t h e G . M . Pace D i t c h i s 2340 f e e t f r o m t h e n o r t h s i d e o f U . S .
Rout e 40, as measured a l ong the course of S i l v e r Creek.

A d i v e r s i o n d i t c h was c o n s t r u c t e d as p a r t o f the e f f o r t by Park
C i t y V e n t u r e s t o c o n t a i n t a i l i n g s m a t e r i a l d e p o s i t e d o n R i c h a r d s o n F l a t .

F08-8903-06



C o n s t r u c t i o n of the d iv er s i on d i t c h has a l t e r ed the dra inage p a t t e r n as ;
d e p i c t e d o n t h e 1955 U S G S t o p o g r a p h i c m a p ( F i g u r e 2 ) . T h e d iver s i on
d i t c h o r i g i n a t e s east of the t a i l i n g s and t e r m i n a t e s in the marshy area / i

f ;t •_""-*near the embankment at the nor thwe s t p o r t i o n of the t a i l i n g s . F i g u r e s
3, 4, 5 and 6 d e p i c t the course of the d i v e r s i o n d i t c h as viewed on an p|

1 ' * • 'o b l i qu e aerial p h o t o g r a p h p r o v i d e d by EPA Environmenta l M o n i t o r i n g ^ J

S y s t e m s L a b o r a t o r y ( E M S L ) , d a t e d J u n e 1984. pLI
N o r m a l annual t o t a l p r e c i p i t a t i o n f o r Richard son F l a t i s r e p o r t e d

between 16 and 20 inches (Baker 1970). The one-year 24-hour r a i n f a l l |jj
f o r t h e area i s 1.25 inches ( U . S . D e p t . o f Commerce 1 9 6 3 ) .

' • I4 . 0 S A M P L I N G A C T I V I T I E S
-If4.1 SAMPLE COLLECTION ~

NFIT s a m p l i n g a c t i v i t i e s a t t h e R i c h a r d s o n F l a t T a i l i n g s began on . l i l
T u e s d a y , J u l y 18, 1989 and cont inued through J u l y 20, 1989. The
s a m p l i n g team c o n s i s t e d o f K e v i n M a c k e y , p r o j e c t o f f i c e r , S t e v e ^ ]
Y a r b r o u g h , s i t e s a f e t y o f f i c e r a n d D a n K e n n e y , s a m p l e r . R

' - . - HF I T s a m p l i n g a c t i v i t i e s were observed b y U P C M per s onne l K e r r y G e e
and Ed Osika and c o n s u l t a n t B i l l B u l l o c k o f MSB, I n c . o f B u t t e , M o n t a n a . v :

T h e F I T p r o v i d e d s p l i t s a m p l e s t o U P C M per sonne l f o r each s a m p l e F I T
c o l l e c t e d . Each s p l i t was t r e a t e d in an i d e n t i c a l manner to tho s e > ]
s a m p l e s F I T s u b m i t t e d f o r C L P a n a l y s i s . i j

( " - 'S a m p l e s were c o l l e c t e d in a manner which took i n t o account dra inage |j
p a t t e r n s t h r o u g h o u t t h e R i c h a r d s o n F l a t area. T h e F I T c o l l e c t e d s a m p l e s
i n order t o assess p o s s i b l e m i g r a t i o n o f c o n t a m i n a n t s o f f s i t e i n t o • : ]
S i l v e r Creek and d e t e r m i n e the presence of c o n t a m i n a n t s in dra inage
areas. A d d i t i o n a l s a m p l e s were taken f r o m two p o s s i b l e s e ep l o c a t i o n s ^iat the base of the t a i l i n g s dam in order to assess the l i k e l i h o o d of
c o n t a m i n a n t m i g r a t i o n via s e ep s and s p r i n g s f r o m the t a i l i n g s pond area. ;
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T h r e e t a i l i n g s s a m p l e s were c o l l e c t e d f r o m t h e area s o u t h o f t h e
diver s i on d i t c h to c h a r a c t e r i z e the s u r f i c i a l ma t e r ia l as a p o t e n t i a l
source o f contaminat ion. A c c o r d i n g t o S u m m i t C o u n t y ownership p l a t
m a p s , the p r o p e r t y on which the se "un impounded" t a i l i n g s lie is owned by
U n i t e d Park C i t y M i n e s .

T w o t a i l i n g s s a m p l e s were c o l l e c t e d f r o m t h e " f l o o d p l a i n t a i l i n g s "
l o ca t ed on th e o p p o s i t e s id e o f S i l v e r Creek f r o m the Richardson F l a t
i m p o u n d m e n t . T h e r e i s no containment f e a t u r e a s soc ia ted w i t h these
areas and the t a i l i n g s m a t e r i a l could e a s i l y be washed i n t o S i l v e r Creek
d u r i n g s t o r m events . A c c o r d i n g t o p l a t m a p s o b t a i n e d f r o m t h e S u m m i t
C o u n t y A s s e s s o r ' s o f f i c e , the s e f l o o d p l a i n t a i l i n g s a r e o n land which i s
c u r r e n t l y owned b y t h e U . S . D e p a r t m e n t o f T r a n s p o r t a t i o n .

T h e F I T c o l l e c t e d s a m p l e s f r o m t h e d iv er s i on d i t c h a s s o c ia t ed w i t h
the t a i l i n g s i m p o u n d m e n t . T h e s e s a m p l e s were taken in such a manner as
t o d e t e r m i n e a v a i l a b i l i t y o f c o n t a m i n a t e d m a t e r i a l f o r t r a n s p o r t o f f s i t e
v i a t h e d i v e r s i o n d i t c h s t r u c t u r e . I n a d d i t i o n , th e s e s a m p l e s w i l l h e l p
t h e F I T assess t h e i n t e g r i t y o f r u n o f f c on t ro l s t r u c t u r e s on s i t e .

4.1.1 T a i l i n g s S a m p l e s

T h e F I T c o l l e c t e d a t o t a l o f f i v e t a i l i n g s s a m p l e s f r o m various
l o c a t i o n s t h r o u g h o u t the area, as i l l u s t r a t e d in F i g u r e 3 . T h e s e
s a m p l e s i n c l u d e d :

RFT-TA-1 E a s t e r n end of t a i l i n g s be tween access road and
d i v e r s i o n d i t c h .

R F T - T A - 2 S o u t h e r n e n d o f t a i l i n g s between U n i o n P a c i f i c
Railroad tracks and d iv e r s i on d i t c h .

R F T - T A - 3 S o u t h w e s t e r n edge o f t a i l i n g s be tween U n i o n P a c i f i c
Rai lroad t rack s and d i v e r s i o n d i t c h .
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R F T - T A - 4 F l o o d p l a i n t a i l i n g s l o c a t e d o n t h e west s i d e o f

S i l v e r Creek.

R F T - T A - 5 D o w n g r a d i e n t - m o s t s a m p l e a l o n g t h e f l o o d p l a i n
t a i l i n g s near S i l v e r Creek.

All t a i l i n g s s a m p l e s were c o l l e c t e d using a p l a s t i c s coop or a
d e c o n t a m i n a t e d s t a i n l e s s s t e e l s p o o n . T h e F I T c o m p o s i t e d s a m p l e s o n a
p l a s t i c sheet p r i o r t o p l a c i n g them i n t h e a p p r o p r i a t e s a m p l e
conta iner s .

4.1.2 S u r f a c e W a t e r S a m p l e s

T h e F I T c o l l e c t e d 1 2 s u r f a c e wat er s a m p l e s d u r i n g t h e course o f
t h i s i n v e s t i g a t i o n . Two s a m p l e a l i q u o t s were c o l l e c t e d a t each s t a t i o n .
One s a m p l e ( d e s i g n a t e d by the s t a t i o n l o c a t i o n number f o l l o w e d by an "A"
d e s i g n a t o r ) was f i l t e r e d w i t h a 0.45 micron f i l t e r and a barrel f i l t e r
p r i o r to p r e s e r v a t i o n w i t h n i t r i c acid to a pH <2. The second a l i q u o t
( d e s i g n a t e d by l o c a t i o n number f o l l o w e d by a "B" q u a l i f i e r ) was
preserved in the same manner w i t h o u t f i l t e r i n g . T h e s e s a m p l e s were
c o l l e c t e d f r o m S i l v e r Creek west o f t h e t a i l i n g s p o n d , f r o m t h e
d i v e r s i o n d i t c h and f r o m th e marshy area l o c a t e d d o w n g r a d i e n t o f t h e
d i v e r s i o n d i t c h a t t h e base o f t h e t a i l i n g s dam. T h e F I T c o l l e c t e d o n e
a d d i t i o n a l s a m p l e f r o m t h e Pace H o m e r i r r i g a t i o n d i t c h which d i s c h a r g e s
i n t o S i l v e r Creek u p g r a d i e n t o f t h e t a i l i n g s i m p o u n d m e n t . S a m p l e
l o c a t i o n s are shown in F i g u r e 3 . S p e c i f i c a l l y , the s a m p l e s i n c l u d e d :

R F T - S W - 1 Background s a m p l e c o l l e c t e d f r o m t h e Pace H o m e r
D i t c h .

R F T - S W - 2 S a m p l e c o l l e c t e d f r o m S i l v e r Creek near t h e
f l o o d p l a i n t a i l i n g s .

R F T - S W - 3 A d d i t i o n a l s a m p l e c o l l e c t e d f r o m S i l v e r Creek near
f l o o d p l a i n t a i l i n g s .
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R F T - S t f - 4 U p g r a d i e n t s a m p l e i n r u n o f f d i v e r s i o n d i t c h .

R F T - S t f - 5 S a m p l e s c o l l e c t e d f r o m t h e d iv e r s i on d i t c h a t
p o s s i b l e p o i n t o f t a i l i n g s en t ry .

R F T - S W - 6 S a m p l e c o l l e c t e d f r o m p o i n t o f d i v e r s i o n d i t c h
d i s charge i n t o marshy area.

R F T - S V - 7 S a m p l e c o l l e c t e d f r o m t h e marshy area u p g r a d i e n t o f
i t s c o n f l u e n c e v i t h S i l v e r Creek.

R F T - S W - 8 S a m p l e c o l l e c t e d f r o m t h e p o i n t where S i l v e r Creek
en t er s marshy area.

RFT-SW-9 S a m p l e c o l l e c t e d a t culvert area where S i l v e r Creek
and marshy area d r a i n under U . S . R o u t e 40.

R F T - S t f - 1 0 D o w n g r a d i e n t s a m p l e c o l l e c t e d f r o m S i l v e r Creek 8 0 0
f e e t u p s t r e a m o f t h e G . M . Pace i r r i g a t i o n d iv er s i on
p o i n t .

R F T - S W - 1 6 Background s u r f a c e wat er s a m p l e c o l l e c t e d f r o m
S i l v e r Creek downs t r eam f r o m th e c o n f l u e n c e o f Pace
H o m e r D i t c h a n d S i l v e r Creek.

R F T - S W - 1 7 Background s u r f a c e water s a m p l e c o l l e c t e d f r o m
S i l v e r Creek a p p r o x i m a t e l y 20 f e e t u p s t r e a m o f the
c o n f l u e n c e o f t h e Pace H o m e r D i t c h a n d S i l v e r
Creek.

Heavy c o n s t r u c t i o n a c t i v i t y u p g r a d i e n t o f s u r f a c e water s a m p l e
l o c a t i o n s R F T - S W - 2 a n d R F T - S W - 3 r e s u l t e d i n h i g h l y t u r b i d wa t er a t t h e
t ime o f s a m p l i n g . The t u r b i d i t y in the s u r f a c e water was caused by
heavy machinery moving t h r o u g h S i l v e r Creek and d i s t u r b i n g s t r e a m b e d
mater ia l .
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4.1.3 S e d i m e n t S a m p l e C o l l e c t i o n

I n i t i a l l y , t h e F I T p r o p o s e d screening sediment sample s us ing F A S P
XRF analysis for metal contaminant d e t e c t i o n . However , dur ing the
s a m p l i n g p e r i o d th e FIT XRF exper i enc ed o p e r a t i n g p r o b l e m s and was no t
ava i lab l e t o p e r f o r m th e ana ly s i s . The FIT o p t e d t o send a s i n g l e
s ed imen t s a m p l e f r o m each s a m p l e l o c a t i o n t o th e CLP l a b o r a t o r y f or
s ieving and analysi s .

The FIT c o l l e c t e d sediment s a m p l e s in c o n j u n c t i o n w i t h each s u r f a c e
water sample . Each sediment sampl e was c o l l e c t e d i m m e d i a t e l y f o l l o w i n g
s u r f a c e water s a m p l e c o l l e c t i o n . Each s a m p l e was c o l l e c t e d us ing a
p l a s t i c s c o op o r a d e c o n t a m i n a t e d s t a i n l e s s s t e e l spoon. T h e F I T
c o m p o s i t e d each s ed imen t s a m p l e on a p l a s t i c sheet pr i or to p l a c i n g the
s ampl e in the a p p r o p r i a t e s a m p l e container.

4.1.4 O p p o r t u n i t y S a m p l e s

A f t e r p e r f o r m i n g a s i t e reconnaissance t h e F I T s e l e c t ed t w o
l o ca t i on s f o r o p p o r t u n i t y s a m p l e c o l l e c t i o n . A d d i t i o n a l s u r f a c e water
sample s (RFT-OPW-1A and R F T - O P w - l B ) and a s ediment sample ( R F T - O S E - 1 )
were c o l l e c t e d at the base of the t a i l i n g s dam f r o m a ponded seep area
t o p o g r a p h i c a l l y e l evat ed above and d i s j u n c t f r o m the marshy area. A
second o p p o r t u n i t y s ed iment s a m p l e ( R F T - O S E - 2 ) w a s c o l l e c t e d f r o m a
small s e ep area l o c a t e d a p p r o x i m a t e l y 50 f e e t nor th ea s t o f the ponded
seep area, along the f a c e o f the t a i l i n g s dam ( F i g u r e 3). F l o w in t h i s
seep area wa s i n s u f f i c i e n t f o r sur fa c e water s a m p l e c o l l e c t i o n . S u r f a c e
water s a m p l e RFT-OPW-1A was f i l t e r e d pr ior t o pre s ervat ion wi th n i t r i c
acid to a pH <2.

4 . 2 S A M P L E S H I P P I N G

S a m p l e s c o l l e c t e d during th i s e f f o r t were s h i p p e d on J u l y 20, 1989
t o t h e f o l l o w i n g Contrac t Laboratory Program ( C L P ) labora tor i e s f o r
ana ly s i s . S a m p l e s o f t a i l i n g s and s u r f a c e water were s h i p p e d as low
hazard env ironmenta l s a m p l e s to K e y s t o n e Environmenta l Resources in
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H o u s t o n , T e x a s f o r t o t a l m e t a l s a n a l y s i s under Regular A n a l y t i c a l
S e r v i c e s case number 12334. H o w e v e r , d u e t o c o n t r a c t u a l d i f f i c u l t i e s
K e y s t o n e E n v i r o n m e n t a l p e r f o r m e d only mercury a n a l y s i s on the se s a m p l e s .
U n d e r t h e d i r e c t i o n o f t h e S a m p l e Management O f f i c e ( S M O ) the s e s a m p l e s
were s h i p p e d by K e y s t o n e E n v i r o n m e n t a l t o S i l v e r V a l l e y L a b o r a t o r y in
K e l l o g g , I d a h o f o r t h e remainder o f t h e analyse s . S e d i m e n t s a m p l e s were
s h i p p e d t o S i l v e r V a l l e y L a b o r a t o r y i n K e l l o g g , I d a h o under S p e c i a l
A n a l y t i c a l Serv i c e case number 4 7 2 5 H . T h e s e s a m p l e s were sieved in an
80 mesh sieve in order to remove large gravel and organic m a t t e r p r i o r
t o ana ly s i s f o r t o t a l m e t a l s .

5 . 0 Q U A L I T Y C O N T R O L

T h e F I T c l o s e l y adhered t o q u a l i t y c on t ro l p r o c e d u r e s d u r i n g t h e
s a m p l i n g a c t i v i t y a s d e s c r i b e d . in th e S a m p l i n g P l a n and in SOP III-2,
C h a p t e r 6.

5 . 1 I N S T R U M E N T C A L I B R A T I O N

I n s t r u m e n t s u t i l i z e d on t h i s SI were c a l i b r a t e d by FIT members in
th e f i e l d . An Orion pH meter and a s p e c i f i c c o n d u c t i v i t y me t er were
c a l i b r a t e d d a i l y and used a t each s u r f a c e water s a m p l e c o l l e c t i o n p o i n t .
In a d d i t i o n , pH p a p e r was used to d e t e r m i n e t a i l i n g s and s e d i m e n t pH at
each s a m p l e l o c a t i o n . S u r f a c e water f i e l d d a t a a r e p r e s e n t e d i n T a b l e
1. S e d i m e n t and t a i l i n g s f i e l d d a t a are p r e s e n t e d in T a b l e 2 o f t h i s
r e p o r t . D a i l y in s t rument c a l i b r a t i o n s can be f o u n d in the Richardson
F l a t l o g b o o k ( T D D F 0 8 - 8 9 0 3 - 0 6 ) .

5 . 2 S A M P L E C O N T A I N E R S

A l l s a m p l e c o n t a i n e r s were o b t a i n e d t h o u g h t h e S a m p l e M a n a g e m e n t
O f f i c e ( S M O ) B o t t l e R e p o s i t o r y . A r i n s a t e b lank w a s c o l l e c t e d f o r each
d a y o f s a m p l i n g a n d s u b m i t t e d t o t h e C o n t r a c t L a b o r a t o r y P r o g r a m ( C L P )
l a b o r a t o r y t o as se s s q u a l i t y c o n t r o l ( q u a l i t y assurance o n e q u i p m e n t
d e c o n t a m i n a t i o n a n d f i e l d h a n d l i n g ) .
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5 . 3 B A C K G R O U N D S A M P L E S

T h e F I T c o l l e c t e d background s a m p l e s f o r b o t h t h e S i l v e r Creek a n d
divers ion d i t c h drainages. U p g r a d i e n t s u r f a c e water and sediment
s a m p l e s R F T - S W - 1 A , R F T - S t f - l B a n d R F T - S E - 1 were c o l l e c t e d f r o m t h e Pace
H o m e r D i t c h ( a n i r r i g a t i o n d i t c h which d i s c h a r g e s i n t o S i l v e r Creek
u p g r a d i e n t o f t h e f l o o d p l a i n t a i l i n g s area). A d d i t i o n a l s u r f a c e wat er
and s ed imen t s a m p l e s RFT-Stf/SE-16 and RFT-SV/SE-17 were c o l l e c t e d on
S i l v e r Creek u p g r a d i e n t o f t h e f l o o d p l a i n t a i l i n g s . S a m p l e s
R F T - S W / S E - 1 6 a n d R F T - S t f / S E - 1 7 were c o l l e c t e d d o w n g r a d i e n t f r o m a n d '
u p g r a d i e n t o f t h e c o n f l u e n c e o f t h e i r r i g a t i o n d i t c h w i t h S i l v e r C r e e k , i •r e s p e c t i v e l y . I

An u p g r a d i e n t s u r f a c e water and s ed iment s a m p l e (RFT-SV/SE-4) was fr
c o l l e c t e d f r o m t h e ea s t ern e n d o f t h e r u n o f f d i v e r s i o n d i t c h which
conveys r u n o f f f r o m the s u r r o u n d i n g h i l l s near the t a i l i n g s pond ( F i g u r e §3
3). L

5 . 4 B L A N K S A M P L E S j j

T h e F I T p r e p a r e d a t o t a l o f three b lanks f o r t h i s s a m p l i n g e f f o r t . I
R F T - S V - 1 2 A , R F T - S t f - 1 2 B , R F T - S W - 1 5 A , R F T - S W - 1 5 B , R F T - S W - 1 8 A a n d
R F T - S W - 1 8 B were f i e l d r i n s a t e b lank s ( p r e p a r e d t o check d e c o n t a m i n a t i o n F
of s a m p l i n g e q u i p m e n t ) . Blank s a m p l e s w i t h an "A" d e s i g n a t o r were
pa s s ed t h r o u g h t h e barrel f i l t e r i n g d e v i c e . I
5 . 5 D U P L I C A T E S A M P L E S ( i ,[•

S a m p l e s R F T - S U - 1 1 A and RFT-SW-11B were c o l l e c t e d a s a d u p l i c a t e o f
R F T - S W - 2 A a n d R F T - S W - 2 B . T h e s e s a m p l e s p r o v i d e v e r i f i c a t i o n o f j
l a b o r a t o r y accuracy.

I5 . 6 D E C O N T A M I N A T I O N P R O C E D U R E S

T h e F I T f o l l o w e d d e c o n t a m i n a t i o n p r o c e d u r e s a s s e t f o r t h i n S O P ' -
I I I - 2 , C h a p t e r 1 1 E q u i p m e n t D e c o n t a m i n a t i o n P r o c e d u r e s . T h i s p r o c e d u r e
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invo lved the f o l l o w i n g s t e p s : a tap water wash, s oapy water wash,
t r i p l e d e i o n i z e d water rinse and air d r y i n g .

5 . 7 D O C U M E N T A T I O N

F o l l o w i n g s a m p l e c o l l e c t i o n , a l l s a m p l e s were h a n d l e d in s t r i c t
accordance w i t h chain o f c u s t o d y p r o t o c o l p r e s c r i b e d by the NEIC
Procedures Manual f or th e Evidence A u d i t o f E n f o r c e m e n t I n v e s t i g a t i o n by
C o n t r a c t o r Evidence A u d i t T e a m s , A p r i l 1984 ( E P A - 3 3 0 / 9 - 8 1 - 0 0 3 R ) .
A p p e n d i x A o f t h i s r e p o r t i n c l u d e s t h e s a m p l e i d e n t i f i c a t i o n numbers ,
s a m p l e tag numbers , t r a f f i c r e p o r t numbers and chain o f c u s t o d y numbers.
C o p i e s o f t r a f f i c r e p o r t s , chain o f c u s t o d y records a n d p e r t i n e n t
a i r b i l l s ar e ava i lab l e in TDD f i l e F08-8903-06. The Richardson F l a t
l o g b o o k has, a c o m p l e t e record o f ' a l l d o c u m e n t a t i o n i n f o r m a t i o n ( T D D
F08-8903-06).

5 . 8 Q U A L I T Y A S S U R A N C E R E V I E t t

T h e inorganic d a t a packages were examined t h o r o u g h l y b y F I T
c h e m i s t s f o r c o m p l i a n c e us ing E P A F u n c t i o n a l G u i d e l i n e s f o r Revi ew ing
I n o r g a n i c D a t a a n d t h e a p p r o v e d Region V I I I F I T C L P Q u a l i t y A s s u r a n c e
S t a n d a r d O p e r a t i n g Procedure s ( S O P ) . T h e q u a l i t y assurance r e p o r t s a n d
d a t a sh e e t s ar e a t t a c h e d a s A p p e n d i x C. The d a t a package s were j u d g e d
a c c e p t a b l e o v e r a l l , w i t h q u a l i f i c a t i o n s a s f o l l o w s .

5.8.1 S e d i m e n t S a m p l e s

S p i k e recoveries were l o w f o r a n t i m o n y a n d t h a l l i u m i n d i c a t i n g
p o s i t i v e r e s u l t s f o r t h e s e e l e m e n t s ar e b iased l ow and ar e f l a g g e d " j " ,
e s t i m a t e d . S e l e n i u m recoveries were u n a c c e p t a b l y l ow and p o s i t i v e
values are f l a g g e d "j" and u n d e t e c t e d values are r e j e c t e d , "r".
T h a l l i u m and s e l e n i u m d a t a were also f l a g g e d " j " f o r below c r i t e r i a
c o r r e l a t i o n i n m e t h o d o f s t a n d a r d a d d i t i o n s . C a d m i u m d a t a were f l a g g e d
" j " , e s t i m a t e d , d u e t o p e r c e n t d i f f e r e n c e i n serial d i l u t i o n r e s u l t s .
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5.8.2 W a t e r A n d T a i l i n g s S a m p l e s j

S a m p l e s were t r a n s f e r r e d f r o m one CLP l a b o r a t o r y to ano ther by the
S a m p l e M a n a g e m e n t O f f i c e . Recoveries f o r t h a l l i u m a n d s e l e n i u m were l o w
and were f l a g g e d " [ ] " as e s t i m a t e d or "u" as u n d e t e c t e d in s u r f a c e water ;
s a m p l e s . T h a l l i u m r e s u l t s f o r t a i l i n g s s a m p l e s were f l a g g e d " j " o r " [ ] "
i n d i c a t i n g the value i s e s t i m a t e d due to minor q u a l i t y c on tro l r
d i s c r e p a n c i e s , or the compound was d e t e c t e d below the c on trac t required t
d e t e c t i o n l i m i t ( C R D L ) . Lead r e s u l t s were f l a g g e d " j " d u e t o d u p l i c a t e f
r e s u l t s . A r s e n i c d a t a were f l a g g e d " j " , e s t i m a t e d d a t a , d u e t o poor
c o r r e l a t i o n c o e f f i c i e n t s f o r R F T - S W - 5 A , R F T - S W - 5 B a n d R F T - S W - 1 0 B .
A r s e n i c a n d zinc s o l i d s a m p l e r e s u l t s were f l a g g e d " j " d u e t o h igh I -
serial d i l u t i o n r e s u l t s . F i e l d d u p l i c a t e s showed good r e l a t i v e
agre ement . F i e l d b lanks were f r e e o f c o n t a m i n a t i o n above c on trac t F
d e t e c t i o n l i m i t s e x c e p t tha t arsenic in RFT-SW-12B was d e t e c t e d a t 12
u g / 1 . f ;

All arsenic and lead d a t a are i n c l u d e d in the d i s c u s s i o n of «-.
1a n a l y t i c a l r e s u l t s in S e c t i o n 6.1 and in F i g u r e s 4, 5 and 6 of t h i s |

r e p o r t . R e f e r t o T a b l e s 3 , 4 and 5 f or a p p r o p r i a t e q u a l i f i c a t i o n s o f
d a t a . O t h e r a n a l y t i c a l r e s u l t s d i s c u s s e d in S e c t i o n 6 .1 i n c l u d e tho se j
d a t a whi ch are not q u a l i f i e d and tho s e d a t a q u a l i f i e d as e s t i m a t e d or at
a c o n c e n t r a t i o n g r e a t e r than f i v e t i m e s the q u a n t i t y f o u n d in the blank. |

6.0 RESULTS t-

R e s u l t s o f t h e s u p p l e m e n t a l s i t e i n s p e c t i o n ar e f o c u s e d e n t i r e l y on
a d d r e s s i n g i s sues a s s o c i a t e d w i t h c o n t a m i n a n t m i g r a t i o n v ia t h e s u r f a c e i
water route . D i s c u s s i o n s o f s a m p l e a n a l y t i c a l d a t a a n d f i e l d
o b s e r v a t i o n s f o l l o w . « I
6 . 1 A N A L Y T I C A L R E S U L T S !

R e s u l t s o f t h e i n o r g a n i c a n a l y s i s o f s a m p l e s c o l l e c t e d a t ,
R i c h a r d s o n F l a t T a i l i n g s and the s u r r o u n d i n g area are shown in T a b l e s '
3, 4 and 5. The s a m p l i n g l o c a t i o n s and the c o n c e n t r a t i o n s of arsenic ,
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and lead at each s a m p l e l o c a t i o n are d e p i c t e d in F i g u r e s 3 t h r o u g h 6.
Each f i g u r e gives r e l a t i v e c o n c e n t r a t i o n s o f c o n t a m i n a n t s f o r each
medium s a m p l e d ( i . e . F i g u r e 4 c o n t a i n s l ead and arsenic c o n c e n t r a t i o n s
f o r t a i l i n g s s a m p l e s . F i g u r e 5 c o n t a i n s lead a n d arsenic c o n c e n t r a t i o n s
for s u r f a c e water s a m p l e s . F i g u r e 6 c on ta in s lead and arsenic
c o n c e n t r a t i o n s f o r s e d i m e n t s a m p l e s ) .

T h e f o l l o w i n g i s a d i s c u s s i o n o f a n a l y t i c a l r e s u l t s f o r each medium
s a m p l e d .

6.1.1 T a i l i n g s S a m p l e s

T h r e e t a i l i n g s s a m p l e s c o l l e c t e d f r o m s o u t h a n d s o u t h e a s t o f t h e
d i v e r s i o n d i t c h showed f a i r l y c o n s t a n t c o n c e n t r a t i o n s o f lead a n d
arsenic. I n p a r t i c u l a r , arsenic c o n c e n t r a t i o n s i n t a i l i n g s s a m p l e s were
r e l a t i v e l y c o n s t a n t a t a p p r o x i m a t e l y 200 m g / k g w h i l e lead c o n c e n t r a t i o n s
were s l i g h t l y more v a r i a b l e ( r a n g i n g f r o m 2580 m g / k g t o 4520 m g / k g ) .
N o t a b l e c o n c e n t r a t i o n s o f cadmium ( r a n g i n g f r o m 21.1 t o 95.9 m g / k g ) ,
c o p p e r ( r a n g i n g f r o m 149 to 336 m g / k g ) , mercury ( r a n g i n g f r o m 0.88 to
1 .3 m g / k g ) , s i l v e r ( r a n g i n g f r o m 12.6 t o 22.1 m g / k g ) and zinc ( r a n g i n g
f r o m 3220 to 14,100 m g / k g ) were d e t e c t e d in t h e s e t a i l i n g s s a m p l e s a s
we l l .

S a m p l e s c o l l e c t e d f r o m t h e f l o o d p l a i n t a i l i n g s ( R F T - T A - 4 a n d
R F T - T A - 5 ) e x h i b i t e d a h i g h e r d egr e e o f v a r i a b i l i t y . A r s e n i c
c o n c e n t r a t i o n s i n s a m p l e R F T - T A - 4 were 2 5 9 m g / k g w h i l e s a m p l e R F T - T A - 5
had an arsenic c o n c e n t r a t i o n of 175 m g / k g . Lead c o n c e n t r a t i o n s were
al so h i g h l y var iab l e w i t h s a m p l e R F T - T A - 5 c o n t a i n i n g 31,600 m g / k g o f
lead w h i l e RFT-TA-4 had a c o n c e n t r a t i o n o f 9300 m g / k g . C o n c e n t r a t i o n s
o f cadmium (117 and 250 m g / k g ) , mercury ( 8 . 2 and 7 .6 m g / k g ) , s i l v e r
( 6 2 . 8 and 115 m g / k g ) and zinc ( 1 6 , 2 0 0 and 33,800 m g / k g ) were n o t a b l y
h i g h e r i n t h e f l o o d p l a i n t a i l i n g s than i n t a i l i n g s s a m p l e s c o l l e c t e d
s o u t h o f t h e d i v e r s i o n d i t c h .
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6.1.2 S u r f a c e W a t e r S a m p l e s

S u r f a c e water s a m p l e s were c o l l e c t e d t o assess t h e r e l a t i o n s h i p o f
the s i t e to c o n t a m i n a n t d i s t r i b u t i o n in S i l v e r Creek and in the
d i v e r s i o n d i t c h . F o r each s u r f a c e water s a m p l e l o c a t i o n , b o t h a
f i l t e r e d s a m p l e a n d a n u n f i l t e r e d s a m p l e were s u b m i t t e d f o r a n a l y s i s .
A s a n t i c i p a t e d , t h e u n f i l t e r e d s u r f a c e wat er s a m p l e s showed h igher
l e v e l s o f c o n t a m i n a t i o n i n d i c a t i n g a m a j o r i t y o f t h e c o n t a m i n a n t s exi s t
a s s u s p e n d e d s o l i d s . T h e f i l t e r e d a n d t h e u n f i l t e r e d s u r f a c e water
s a m p l e s e x h i b i t s i m i l a r t r e n d s in r e l a t i v e c o n t a m i n a n t m a g n i t u d e and in
s p e c i f i c c o n t a m i n a n t s d e t e c t e d ( T a b l e 5 ) . T h e f o l l o w i n g d i s c u s s i o n
f o c u s e s on r e s u l t s o f u n f i l t e r e d s u r f a c e water s a m p l e s . F i g u r e 5
i l l u s t r a t e s r e l a t i v e lead and arsenic c onc en tra t i on s in u n f i l t e r e d
s u r f a c e water s a m p l e s .

Background c o n c e n t r a t i o n s o f m e t a l s in S i l v e r Creek and the Pace
H o m e r D i t c h u p g r a d i e n t o f t h e i r c o n f l u e n c e were r e l a t i v e l y low.
S p e c i f i c a l l y , RFT-Stf- lB in th e Pace H o m e r D i t c h had 0.93 u g / 1 o f lead
a n d 7 . 7 u g / 1 o f arsenic. S a m p l e R F T - S W - 1 7 B , . c o l l e c t e d f r o m S i l v e r Creek
u p g r a d i e n t o f the Pace H o m e r c o n f l u e n c e , c on ta ined 0.9 u g / 1 o f lead and
2 . 3 u g / 1 o f arsenic. Background s u r f a c e water s a m p l e R F T - S W - 1 6 B ,
c o l l e c t e d f r o m S i l v e r Creek d o w n g r a d i e n t f r o m t h e Pace H o m e r c o n f l u e n c e
c o n t a i n e d 25.2 u g / 1 of l ead and 5.6 u g / 1 of arsenic.

S u r f a c e water s a m p l e s c o l l e c t e d f r o m S i l v e r Creek i n t h e v i c i n i t y
o f t h e f l o o d p l a i n t a i l i n g s c on ta ined very h i g h c o n c e n t r a t i o n s o f lead
a n d arsenic. A n a l y t i c a l r e s u l t s o f R F T - S W - 2 B i n d i c a t e d t h e pre s ence o f
lead at 20,000 u g / 1 and arsenic at 619 u g / 1 . S a m p l e RFT-SW-3B c o n t a i n e d
1100 u g / 1 of leaa and 41.9 u g / 1 of arsenic. A l s o n o t a b l e in s a m p l e
R F T - S W - 2 B were h i g h l ev e l s o f cadmium (137 u g / 1 ) , chromium ( 7 2 . 2 u g / 1 ) ,
c o p p e r (1390 u g / 1 ) , mercury (11.50 u g / 1 ) , s i l v e r (131 U g / 1 ) a n d zinc
( 1 9 , 3 0 0 u g / 1 ) . F u r t h e r d o w n s t r e a m a s S i l v e r Creek meanders t h r o u g h t h e
marshy area, d a t a f r o m s a m p l e R F T - S W - 8 B i n d i c a t e d reduced c o n c e n t r a t i o n s
o f lead ( 3 6 . 6 u g / 1 ) a n d arsenic ( 8 . 4 u g / 1 ) . S a m p l e R F T - S W - 9 B , c o l l e c t e d
f r o m S i l v e r Creek on th e s o u t h s i d e o f t h e U.S. Route 40 cu lver t
c o n t a i n e d 122 u g / 1 o f lead and 12.2 u g / 1 o f arsenic. C o n c e n t r a t i o n s o f
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lead ( 3 5 . 8 y g / 1 ) in RFT-SW-10B d r o p a s t h e course o f S i l v e r Creek moves
f u r t h e r f r o m t h e s i t e .

T h e background d i v e r s i o n d i t c h s a m p l e ( R F T - S W - 4 B ) , c o l l e c t e d near
the p o i n t o f o r i g i n o f t ha t d ra inage was h i g h l y c o n t a m i n a t e d . Lead was
d e t e c t e d at 22,100 y g / 1 and arsenic was d e t e c t e d at 2326 y g / 1 . H i g h
c o n c e n t r a t i o n s o f cadmium ( 2 8 9 y g / 1 ) , chromium ( 5 0 . 2 y g / 1 ) , c o p p e r (1540
y g / 1 ) , mercury (8.0 y g / 1 ) , s i l v e r (201 y g / 1 ) a n d zinc (49,100 y g / 1 ) were
al so d e t e c t e d i n R F T - S W - 4 B .

S a m p l e R F T - S W - 5 B , c o l l e c t e d f r o m t h e d i v e r s i o n d i t c h m i d w a y t h r o u g h
the t a i l i n g s c on ta ined 24.9 y g / 1 o f lead and 17.4 y g / 1 o f arsenic.
S u r f a c e wa t er c o l l e c t e d f r o m t h e p o i n t a t which t h e d i v e r s i o n d i t c h
e n t e r s t h e marshy area ( R F T - S W - 6 B ) conta ined g r e a t l y reduced
c o n c e n t r a t i o n s o f l ead ( 1 . 9 y g / 1 ) a n d arsenic ( 3 . 9 y g / 1 ) . R F T - S W - 7 B ,
c o l l e c t e d in the c en t er of the marshy area, c on ta ined 131 y g / 1 o f lead
and 9.4 y g / 1 of arsenic.

O p p o r t u n i t y s u r f a c e water s a m p l e R F T - O P W - 1 B , c o l l e c t e d f r o m a s e ep
area at the base o f the t a i l i n g s embankment c o n t a i n e d 68.2 y g / 1 o f l e a d ,
33.1 y g / 1 of arsenic and 759 y g / 1 o f zinc. M e r c u r y was not d e t e c t e d in
t h i s s a m p l e .

6.1.3 S e d i m e n t S a m p l e s

S e d i m e n t s a m p l e s were c o l l e c t e d f r o m a l l s u r f a c e wat er s a m p l i n g
l o c a t i o n s t h r o u g h o u t t h e s t u d y area. T w o a d d i t i o n a l s e d i m e n t s a m p l e s
( R F T - O S E - 1 a n d R F T - O S E - 2 ) were c o l l e c t e d f r o m s e ep areas a t t h e t o e o f
the t a i l i n g s embankment. F l o w in the area o f R F T - O S E - 2 was minimal a t
t h e t ime o f s a m p l i n g , p r e c l u d i n g c o l l e c t i o n o f a c o r r e s p o n d i n g s u r f a c e
water s a m p l e . A n a l y t i c a l r e s u l t s o f s e d i m e n t s a m p l e s a r e p r e s e n t e d i n
T a b l e 4 . F i g u r e 6 i l l u s t r a t e s r e l a t i v e lead and arsenic c o n c e n t r a t i o n s
in s e d i m e n t s a m p l e s .

A n a l y t i c a l r e s u l t s o f background s e d i m e n t s c o l l e c t e d f r o m t h e Pace
H o m e r D i t c h a n d S i l v e r Creek i n d i c a t e d t h e pre s ence o f e l e v a t e d
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c o n c e n t r a t i o n s of arsenic and lead u p g r a d i e n t of the i n f l u e n c e of the j
f l o o d p l a i n t a i l i n g s a n d t h e i m p o u n d m e n t . S a m p l e R F T - S E - 1 , c o l l e c t e d i n
the Pace H o m e r D i t c h , c on ta ined 1790 m g / k g o f lead and 83.2 m g / k g o f •
arsenic. S e d i m e n t s a m p l e R F T - S E - 1 7 , c o l l e c t e d f r o m S i l v e r Creek
u p g r a d i e n t o f t h e Pace H o m e r D i t c h c o n f l u e n c e , contained 12,200 m g / k g o f ;
lead and 555 m g / k g of arsenic. A l s o no tab l e in R F T - S E - 1 7 were
r e l a t i v e l y h i g h c o n c e n t r a t i o n s o f cadmium (113 m g / k g ) , s i lv er ( 3 9 . 8 [
m g / k g ) a n d zinc (17,500 m g / k g ) . S a m p l e R F T - S E - 1 6 , c o l l e c t e d L
d o w n g r a d i e n t f r o m the Pace H o m e r D i t c h c o n f l u e n c e conta ined 4430 m g / k g ,
of lead and 211 m g / k g of arsenic.

S e d i m e n t s a m p l e s c o l l e c t e d i n close p r o x i m i t y t o t h e f l o o d p l a i n
t a i l i n g s ( R F T - S E - 2 a n d R F T - S E - 3 ) c o n t a i n e d high l ev e l s o f arsenic (590
and 427 m g / k g ) , cadmium ( 9 1 . 4 and 82.0 m g / k g ) , lead (14,200 and 9880 f
m g / k g ) and mercury ( 4 . 9 and 6.0 m g / k g ) .

jS e d i m e n t s a m p l e R F T - S E - 8 , c o l l e c t e d f r o m S i l v e r Creek w i t h i n t h e *
marshy area conta ined 348 m g / k g arsenic, 82.3 m g / k g cadmium and 3510 .
m g / k g l e a d . A n a l y t i c a l d a t a f o r S i l v e r Creek s e d i m e n t s a m p l e R F T - S E - 9 , f
c o l l e c t e d a t th e U . S . Route 40 c u l v e r t , i n d i c a t e d c o n t a m i n a n t s pr e s en t
in the f o l l o w i n g c onc en t ra t i on s : 295 m g / k g arsenic, 90.2 m g / k g cadmium, f
6970 m g / k g lead and 5.0 m g / k g mercury. C o n c e n t r a t i o n s of al l
c o n t a m i n a n t s i n c l u d i n g arsenic ( 5 . 4 m g / k g ) and lead (108 m g / k g ) were [
s i g n i f i c a n t l y reduced i n s e d i m e n t s a m p l e R F T - S E - 1 0 , c o l l e c t e d f r o m
S i l v e r Creek a f ew hundred f e e t d owns t r eam f r o m the U . S . Route 40 r
c u l v e r t . ' .

The background d i v e r s i o n d i t c h s e d i m e n t s a m p l e ( R F T - S E - 4 wa s . [
s i g n i f i c a n t l y c o n t a m i n a t e d w i t h arsenic (776 m g / k g ) , cadmium (100
m g / k g ) , lead (13 ,600 m g / k g ) a n d mercury ( 5 . 5 m g / k g ) . A r s e n i c , lead a n d
mercury d a t a f o r s e d i m e n t s c o l l e c t e d f r o m t h e d i v e r s i o n d i t c h m i d w a y
t h r o u g h th e t a i l i n g s (RFT-SE-5) and a t t h e p o i n t o f d i s c h a r g e t o t h e
marshy area (RFT-SE-6) i n d i c a t e a r e d u c t i o n in c o n c e n t r a t i o n s o f the s e
e l e m e n t s a s c o m p a r e d t o s a m p l e R F T - S E - 4 . C a d m i u m c o n c e n t r a t i o n s were
not r e d u c e d , however, as R F T - S E - 5 c on ta ined 149 m g / k g and R F T - S E - 6 '
c o n t a i n e d 62.3 m g / k g . S a m p l e R F T - S E - 7 , c o l l e c t e d i n t h e c enter o f t h e .
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marshy area, c on ta ined 198 m g / k g arsenic , 102 m g / k g cadmium and 3250
m g / k g l e a d .

O p p o r t u n i t y s e d i m e n t s a m p l e s were c o l l e c t e d f r o m t w o s e p a r a t e s e ep
areas discovered dur ing s i t e reconnaissance. S a m p l e R F T - O S E - 1 ,
c o l l e c t e d f r o m a p o n d e d area at the base of the embankment , e x h i b i t e d
s i g n i f i c a n t c o n c e n t r a t i o n s o f arsenic ( 7 5 1 m g / k g ) , cadmium (185 m g / k g ) ,
lead ( 1 2 , 5 0 0 m g / k g ) , s i l v e r (60 .6 m g / k g ) a n d zinc (24,000 m g / k g ) .
S a m p l e R F T - O S E - 2 , o b t a i n e d f r o m a s e ep area a l o n g t h e f a c e o f t h e
embankment , c on ta ined 839 m g / k g o f ar s en i c , 131 m g / k g c a d m i u m , 6900
m g / k g o f lead and 20,000 m g / k g o f zinc.

6 . 2 F I E L D O B S E R V A T I O N S

Discussed below are f i e l d observations made by the FIT d u r i n g the
J u l y 1989 s a m p l i n g e f f o r t , d u r i n g a p r e v i o u s s i t e v i s i t i n M a r c h 1989
and d u r i n g a p er s ona l i n t e r v i e w w i t h a local rancher c o n d u c t e d in
December 1989.

6.2.1 S o u r c e Data

T a i l i n g s m a t e r i a l p r e s e n t o n t h e s o u t h s i d e o f t h e d i v e r s i o n d i t c h
w a s v i r t u a l l y i n d i s t i n g u i s h a b l e i n a p p e a r a n c e f r o m t a i l i n g s m a t e r i a l
w i t h i n t h e " i m p o u n d m e n t " . T a i l i n g s o n b o t h s i d e s o f t h e d i t c h were
noted as l i g h t gray in color as shown in P h o t o 1 ( A p p e n d i x B).

F l o o d p l a i n t a i l i n g s e x h i b i t e d a d i f f e r e n t a p p e a r a n c e than t h e
i m p o u n d m e n t t a i l i n g s a n d t h e t a i l i n g s l o c a t e d s o u t h o f t h e d i v e r s i o n
d i t c h . The f l o o d p l a i n t a i l i n g s were n o t e d a s more orange in co lor
( P h o t o s 5 a n d 6 , A p p e n d i x B ) , i n d i c a t i v e o f iron o x i d a t i o n . T h e p H
measurement s o f f l o o d p l a i n t a i l i n g s s a m p l e s R F T - T A - 4 a n d R F T - T A - 5
i n d i c a t e d h i g h l y a c i d i c s u r f a c e c o n d i t i o n s ( p H 2 ) .
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6.2.2 P a t h w a y D a t a

N o e f f e c t i v e barrier t o ero s ional t r a n s p o r t o f t a i l i n g s m a t e r i a l
i n t o th e d i v e r s i o n d i t c h wa s observed. The d i t c h a p p e a r e d t o have been
c o n s t r u c t e d through d e p o s i t e d t a i l i n g s .

A l t h o u g h t h e d i v e r s i o n d i t c h c o n t a i n e d s t a n d i n g wa t er a l ong much o f
its course, it may be an overland c o n d u i t of c o n t a m i n a t i o n f r o m the
t a i l i n g s i n t o t h e S i l v e r Creek d r a i n a g e d u r i n g events o f h igh
p r e c i p i t a t i o n . The d i v e r s i o n d i t c h t e r m i n a t e s in the marshy area as
d e p i c t e d in F i g u r e 7.

F l o o d p l a i n t a i l i n g s were n o t e d a s h i g h l y s u s c e p t i b l e t o erosional
t r a n s p o r t i n t o S i l v e r C r e e k , w i t h n o v i s i b l e c o n t a i n m e n t s t r u c t u r e
p r e s e n t .

Due to heavy c o n s t r u c t i o n a c t i v i t i e s u p s t r e a m , S i l v e r Creek was
n o t a b l y t u r b i d a l ong i t s course where R F T - S W - 2 a n d R F T - S W - 3 were
c o l l e c t e d . T u r b i d i t y may have c o n t r i b u t e d t o exce s s ive c o n t a m i n a n t
c o n c e n t r a t i o n s d e t e c t e d i n the s e s u r f a c e wat er s a m p l e s .

A f t e r a t h o r o u g h r e connai s sance , two s e e p areas were l o c a t e d a l ong
the t a i l i n g s embankment . One s e ep was f o u n d in an i s o l a t e d pond area at
the base of the embankment . The second s e ep area was l o c a t e d
a p p r o x i m a t e l y 50 f e e t n o r t h o f th e pond area a l o n g th e f a c e o f th e
embankment . O p p o r t u n i t y s e d i m e n t s a m p l e s were c o l l e c t e d f r o m b o t h s e ep
l o c a t i o n s and an o p p o r t u n i t y s u r f a c e water s a m p l e wa s c o l l e c t e d f r o m th e
p o n d e d area.

T h e f a c i l i t y h a s a n average s l o p e o f l e s s than three p e r c e n t . T h e
i n t e r v e n i n g t e r r a i n be tween s e e p s a m p l e s R F T - O P W - 1 / R F T - O S E - l a n d t h e
marshy area was observed to be be tween three to f i v e p e r c e n t . The
i n t e r v e n i n g t e r r a i n b e twe en s e e p s a m p l e s R F T - O S E - 2 and th e marshy area
was observed to be b e tween f i v e to e i g h t p e r c e n t .
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T h e l i k e l y course t h a t r u n o f f c a n b e e x p e c t e d t o f o l l o w f r o m s e e p
areas to the marshy area i s d e p i c t e d on F i g u r e 7 . The d i s t a n c e f r o m the
R F T - O P W - 1 / R F T - O S E - l s a m p l e l o c a t i o n ( p o n d e d s e e p a r e a ) t o t h e marshy
area was a p p r o x i m a t e l y 150 f e e t at the t i m e of s a m p l i n g . The d i s t a n c e
f r o m th e R F T - O S E - 2 s a m p l e l o c a t i o n t o t h e marshy area wa s a p p r o x i m a t e l y
200 f e e t a t th e t i m e o f s a m p ' l ^ g .

6.2.3 T a r g e t Data

P r o b a b l e p o i n t s o f e n t r y o f s e ep c o n t a m i n a n t s i n t o a s u r f a c e wat er
body ( i . e . the marshy area) are i l l u s t r a t e d on F i g u r e 7 . The d i s t a n c e
measured across th e marshy area f r o m th e nearest p r o b a b l e p o i n t o f e n t r y
to S i l v e r Creek a t the U.S. Rout e 40 cu lver t i s a p p r o x i m a t e l y 325 f e e t .

T h e nearest p o i n t o f d i v e r s i o n o f s u r f a c e wat er f r o m S i l v e r Creek
d o w n g r a d i e n t o f t h e s i t e i s t h e G . M . Pace D i t c h , used t o i r r i g a t e
a l f a l f a f i e l d s a n d p a s t u r e . T h e p o i n t a t which t h e G . M . Pace D i t c h
d i v e r t s water f r o m S i l v e r Creek w a s measured a s 2340 f e e t f r o m t h e U . S .
Route 40 culvert a l o n g the course of S i l v e r Creek.

M r . S t a n d l e y P a c e , i n a n i n t e r v i e w c o n d u c t e d b y F I T member K e v i n
Mackey in December 1989, s t a t e d t h a t he c u r r e n t l y i r r i g a t e s about 115
acres o f c o w p a s t u r e a n d a l f a l f a f i e l d s w i t h wa t er f r o m t h e G . M . Pace
D i t c h . M r . P a c e ' s cousin i r r i g a t e s a n a d d i t i o n a l 1 1 5 acres f o r s i m i l a r
p u r p o s e s u s ing wat er d i v e r t e d b y t h e G . M . Pace D i t c h . A n o t h e r l o ca l
rancher, Mr. J a m e s G i l m o r e , was i d e n t i f i e d by Mr. Pace as a user of the•-riK
d i t c h . '

M r . G i l m o r e s t a t e d d u r i n g a December 1989 t e l e p h o n e c o n v e r s a t i o n
t h a t he c u r r e n t l y i r r i g a t e s be tween 95 and 110 acres o f a l f a l f a f i e l d s
a n d s h e e p p a s t u r e u s ing water f r o m t h e G . M . Pace D i t c h . Record s o f
c o m m u n i c a t i o n w i t h M r . Pace a i f p M r . G i l m o r e a r e p r o v i d e d i n A p p e n d i x D .
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7 . 0 C O N C L U S I O N S

O b j e c t i v e s o f t h e s u p p l e m e n t a l s i t e i n s p e c t i o n f o r R i c h a r d s o n F l a t
T a i l i n g s have been a c c o m p l i s h e d as a r e su l t of f o l l o w - u p s a m p l i n g and
f i e l d a c t i v i t i e s .

7 . 1 S U R F A C E H Y D R O L O G Y

S u r f a c e water dra inage p a t t e r n s throughou t the s i t e area have been
d e f i n e d . The d i v e r s i o n d i t c h , which o r i g i n a t e s on th e h i l l near th e
s ou thea s t ern e x t en s i on o f t h e impounded t a i l i n g s , cu t s t h r o u g h - t a i l i n g s
material throughout most of its course and t e r m i n a t e s in the marshy area
at the base of the t a i l i n g s embankment ( F i g u r e 3).

S i l v e r Creek f l o w s p a r a l l e l t o th e Union P a c i f i c Railroad tracks
for most of i t s course between the e a s t / w e s t access road and U . S . Route
40. About 250 f e e t south of U . S . Route 40, S i l v e r Creek f l o w s beneath
the Union P a c i f i c Railroad t r e s t l e where i t meanders through a p o r t i o n
of the marshy area near the base of the t a i l i n g s embankment. S i l v e r
Creek f l o w s beneath U . S . Route 40 via a c u l v e r t , then f l o w s in a
northwest d i r e c t i o n in to the Weber River dra inage ( F i g u r e s 1 and 3).

The l i k e l y courses o f r u n o f f f r o m seep l o c a t i o n s in t o t h e marshy
area are d e p i c t e d on F i g u r e 7.

7.2 OBSERVED R E L E A S E

A n a l y t i c a l r e s u l t s o f s u r f a c e water and sediment s a m p l e s c o l l e c t e d
f r o m S i l v e r Creek and the divers ion d i t c h do not s u p p o r t an observed
release o f contaminant s t o s u r f a c e water. The s i g n i f i c a n t c o n t r i b u t i o n
of c ontaminant s to S i l v e r Creek by the f l o o d p l a i n t a i l i n g s and h i s t o r i c
d e p o s i t i o n of me ta l - b ear ing mater ia l into the s treambed cannot be
c l e a r l y s egregat ed f r o m c o n t a m i n a t i o n c o n t r i b u t e d b y t h e Richardson F l a t
t a i l i n g s .
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T h e u p g r a d i e n t d i v e r s i o n d i t c h s u r f a c e water a n d s ediment s ampl e s
( R F T - S W - 4 a n d K F T - S E - 4 ) revealed h igh er c o n t a m i n a n t l e v e l s than d i d
d i v e r s i o n d i t c h s a m p l e s midway though t h e t a i l i n g s ( R F T - S W - 5 a n d
R F T - S E - 5 ) a n d a t t h e p o i n t o f o u t f l o w ( R F T - S W - 6 a n d R F T - S E - 6 ) . Lower
contaminant c onc en tra t i on s i n R F T - S t f - 5 , R F T - S E - 5 , R F T - S t f - 6 a n d R F T - S E - 6
may r e s u l t f r o m h i g h p e r c e n t a g e s o f organic m a t t e r a t the s e s a m p l e
l o c a t i o n s . I n a b i l i t y t o e s t a b l i s h clear t r e n d s o f c on taminan t
d i s t r i b u t i o n in b o t h t h e d i v e r s i o n d i t c h and S i l v e r Creek d r a i n a g e s i s
p r o b a b l y due in p a r t t o the non-homogenous na tur e o f t a i l i n g s m a t e r i a l
d e p o s i t e d .

7.3 SOURCES

S o u r c e m a t e r i a l ana lyz ed d u r i n g t h e course o f t h e o r i g i n a l s i t e
i n s p e c t i o n a n d t h e s u p p l e m e n t a l a c t i v i t i e s i n c l u d e t a i l i n g s w i t h i n t h e
i m p o u n d m e n t , t a i l i n g s on th e s ou th s i d e o f t h e d i v e r s i o n d i t c h and
t a i l i n g s a d j a c e n t t o S i l v e r Creek ( r e f e r r e d t o in t h i s r e p o r t a s
f l o o d p l a i n t a i l i n g s ) . A l l t a i l i n g s s a m p l e s c o l l e c t e d c o n t a i n e d h igh
c o n c e n t r a t i o n s o f i n o r g a n i c c o n t a m i n a n t s . E l e m e n t a l c o n c e n t r a t i o n s and
near neutral pH measurements o f t a i l i n g s s ampl e s R F T - T A - 1 , RFT-TA-2 and
R F T - T A - 3 ( s o u t h s i d e o f d i v e r s i o n d i t c h ) c o r r e s p o n d c l o s e l y w i t h d a t a
f o r t a i l i n g s s a m p l e s c o l l e c t e d f r o m t h e i m p o u n d e d area d u r i n g t h e
o r i g i n a l s i t e i n s p e c t i o n ( E c o l o g y a n d E n v i r o n m e n t , I n c . 1 9 8 5 ) . H i g h
c o n c e n t r a t i o n s o f arsenic, cadmium, c o p p e r , l e a d , mercury, s i lv er and
zinc a r e a s s o c i a t e d w i t h t a i l i n g s d e p o s i t e d o n R i c h a r s o n F l a t r e g a r d l e s s
o f p r o x i m i t y t o t h e d i v e r s i o n d i t c h .

Presence o f ar s enic , cadmium, l e a d , s i l v e r and zinc c o n t a m i n a t i o n
in s e ep wa t er and s e d i m e n t s a m p l e s i n d i c a t e a l o s s o f i n t e g r i t y in the
t a i l i n g s i m p o u n d m e n t c o n t r o l s t r u c t u r e . I t i s p o s s i b l e t h a t t a i l i n g s
were mixed w i t h n a t i v e s o i l d u r i n g c o n s t r u c t i o n o f t h e ear th en

• 3?e m b a n k m e n t , c o n t r i b u t i n g t o c o n t a m i n a t i o n o f s e e p s a m p l e s .

A n a l y t i c a l r e s u l t s o f f l o o d p l a i n t a i l i n g s i n d i c a t e d n o t a b l y h igher
c o n c e n t r a t i o n s o f c a d m i u m , l e a d , mercury and zinc as c ompared to
t a i l i n g s c o l l e c t e d f r o m t h e i m p o u n d m e n t a n d f r o m t h e s o u t h s i d e o f t h e
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Exes c o l l e c t e d f r o m
r z l i n g s c o n t a i n e d h i g h

E H . c o l l e c t e d f r o m S i l v e r
ral sources of inorganic
::his r e p o r t .

U . S . Route 40 cu lver t
3 f e e t a long the course
s e e p s e d i m e n t s a m p l e
n i n a n t s i n t o s u r f a c e
course o f r u n o f f . T h e
: o f en try t o S i l v e r
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r the course of s u r f a c e
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:0 ( S t a n d l y Pace, 115
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=_2r Creek.



diver s ion d i t c h . S u r f a c e water a n d s ed iment s a m p l e s c o l l e c t e d f r o m
S i l v e r Creek i n t h e v i c i n i t y o f t h e f l o o d p l a i n t a i l i n g s c o n t a i n e d h i g h
l e v e l s o f c o r r e s p o n d i n g c o n t a m i n a n t s .

Background s u r f a c e wat er a n d s e d i m e n t s a m p l e s c o l l e c t e d f r o m S i l v e r
Creek a n d t h e Pace H o m e r D i t c h i n d i c a t e d a d d i t i o n a l sources o f inorgan i c
c o n t a m i n a t i o n u p g r a d i e n t o f sources d i s c u s s e d i n t h i s r e p o r t .

7 . 4 S U R F A C E V A T E R D I V E R S I O N

T h e d i s t a n c e t o t h e G . M . Pace D i t c h f r o m t h e U . S . R o u t e 4 0 culvert
was measured in the f i e l d and was r e p o r t e d as 2340 f e e t a l o n g the course
o f S i l v e r Creek. T h e d i s t a n c e f r o m c o n t a m i n a t e d s e ep s e d i m e n t s a m p l e
R F T - O S E - 2 t o t h e p r o b a b l e p o i n t o f e n t r y o f c o n t a m i n a n t s i n t o s u r f a c e
water i s a p p r o x i m a t e l y 200 f e e t a l o n g th e l i k e l y course o f r u n o f f . The
d i s t a n c e across th e marsh f r o m the p r o b a b l e p o i n t o f entry t o S i l v e r
Creek at the U . S . Route 40 culvert i s a p p r o x i m a t e l y 325 f e e t . The t o t a l
d i s t a n c e f r o m c o n t a m i n a t i o n t o th e nearest d iv er s i on o f water f r o m
S i l v e r Creek i s t h e r e f o r e 2865 f e e t measured along the course of s u r f a c e
water f l o w .

T h e t o t a l number o f acres i r r i g a t e d b y w a t e r d i v e r t e d f r o m S i l v e r
Creek v ia the G . M . Pace D i t c h was d o c u m e n t e d a s 330 ( S t a n d l y P a c e , 115
acres; A n g u s Pace 115 acres; J a m e s G i l m o r e , 100 a c r e s ) .

7 . 5 S U M M A R Y

In summary, no observed r e l ea s e o f c o n t a m i n a n t s a t t r i b u t a b l e t o t h e
s i t e ha s been c l e a r l y d o c u m e n t e d . I n o r g a n i c c o n t a m i n a t i o n i s p r e v a l e n t
t h r o u g h o u t th e s t u d y area and a d d i t i o n a l sources o f c o n t a m i n a t i o n o t h e r
than tho s e d i s cu s s ed in t h i s r epor t may e x i s t .

C o n t a m i n a t e d water and s e d i m e n t s a m p l e s c o l l e c t e d a t s e e p l o c a t i o n s
on the t a i l i n g s embankment , however, d e m o n s t r a t e the d i k i n g i s l e a k i n g
a n d unsound. C o n t a m i n a t i o n a t t r i b u t a b l e t o R i c h a r d s o n F l a t t a i l i n g s
po s e s a p o t e n t i a l t h r e a t t o s u r f a c e w a t e r i n S i l v e r Creek.
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W i t h i n three m i l e s d o w n s t r e a m o f d o c u m e n t e d c o n t a m i n a t i o n
a t t r i b u t a b l e t o R i c h a r d s o n F l a t T a i l i n g s , wat er i s d i v e r t e d b y t h e G . M .
Pace D i t c h f or c r o p s and p a s t u r e i r r i g a t i o n o f a p p r o x i m a t e l y 330 acres
o f l and .
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U S E P A C o n t r a c t Labora t ory Program, J u l y , 1987, S t a t e m e n t o f W o r k , N o .
7 8 7 f o r I n o r g a n i c s A n a l y s i s ; M u l t i m e d i a , M u l t i c o n c e n t r a t i o n .

U S E P A H a z a r d o u s S i t e C o n t r o l D i v i s i o n , 1985, U S E P A L a b o r a t o r y Data
V a l i d a t i o n F u n c t i o n a l G u i d e l i n e s f o r E v a l u a t i n g I n o r g a n i c s A n a l y s i s .
T D D HQ-8410-01.

U . S . W e a t h e r Bureau, 1963, N o r m a l Annual a n d M a y - S e p t e m b e r P r e c i p i t a t i o n
( 1 9 3 1 - 6 0 ) f o r t h e S t a t e o f U t a h : M a p o f U t a h , S c a l e 1:50,000.
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S o u r c e : S a l t Lake C i t y T o p o g r a p h i c M a p , U t a h . U S G S . 1980
4 M I L E S

F I E L D I N V E S T I G A T I O N S O F U N C O N T R O L L E D
H A Z A R D O U S W A S T E S I T E S
T A S K R E P O R T T O T H E E . P . A .

T I T L E :
R I C H A R D S O N F L A T T A I L I N G S

Park C i t y , U t a h
S I T E L O C A T I O N M A P

T . D . D . F 0 8 - 8 9 0 3 - 0 6
e c o l o g y & e n v i r o n m e n t , inc.

D E N V E R , C O L O R A D O F I G . 1
D»t«: 12/ 89 Drawn byi RSM S e t ) * :



Source: Park C i t y Q u a d r a n g l e , U t a h . U S G S , 1955
1 / 2 1 Mile

L O C A T I O N M A P

Park C i t y

U T A H

F I E L D I N V E S T I G A T I O N S O F U N C O N T R O L L E D
H A Z A R D O U S W A S T E S I T E S
T A S K R E P O R T T O T H E E . P . A .

T I T L E :
R I C H A R D S O N F L A T T A I L I N G SPark C i t y . U t a h

D E T A I L E D S I T E L O C A T I O N M A P
T . o . D . F 0 8 - 8 9 0 3 - 0 6
e c o l o g y & env ironment , inc.

D E N V E R . C O L O R A D O F I G . 2
, 0 6 / 8 9 Drawn b y - R S M S e a l * .



Point o f D i v e r s i o n

R F T - S W - 1 0
R F T - S E - 1 0

M a r s h andS w a m p Area

' R F T - S W - 9
R F T - S W - 8 -
R F T - S E - 8 R F T - S W - 4

R F T - S E - 4R F T - O P W - 1 ^

... R F T - S E - 7
R F T - T A - 1 I T

R F T - S W - 6
R F T - S E - 6

F l o o d p l a m
T a i l i n g s

R F T - S W - 2
R F T - S E - 2

R F T - S W - 1 6
R F T - S E - 1 6

R F T - S W - 1
R F T - S E - 1 I R F T - S W - 1 7

R F T - S E - 1 7

L E G E N D
T a i l i n g s s a m p l e
S u r f a c e water s a m p l e
S e d i m e n t s a m p l e

F I E L D I N V E S T I G A T I O N S O F U N C O N T R O L L E D
H A Z A R D O U S W A S T E S I T E S
T A S K R E P O R T T O T H E E . P . A .

T I T L E ;
R I C H A R D S O N F L A T T A I L I N G S

Park C i t y , U t a h
S A M P L E L O C A T I O N M A P

T . D . O . F 0 8 - 8 9 0 3 - 0 6
e c o l o g y & e n v i r o n m e n t , inc.

D E N V E R . C O L O R A D O
p a t « : 0 8 / 8 9 Drawn by RSM Sat*

F I G . 3



Pomt of Diver s ion

R F T - S W - 1 0
R F T - S E - 1 0

M a r s h andS w a m p Area

R F T - S W - 4
R F T - S E - 4( 1 7 5 )

[ 3 1 6 0 0 ] .
R F T - T A - 5

IR F T - S W - 3
R F T - S E - 31

R F T - O P W - l j
_ R F T - O S E - i a

L R F T - S W - 7
... R F T - S E - 7 ^ S T A I L I N G S A R E A I R F T - T A - 1 1 T XX

R F T - S W - 6
R F T - S E - 6 Pond

F l o o d p l a i n
T a i l i n g s

^=^_j=r~ .X

R F T - S W - 1 6
R F T - S E - 1 6

R F T - S W - 1
R F T - S E - 1 R F T - S W - 1 7

R F T - S E -

S c a l e in F e e t

L E G E N D
• T a i l i n g s s a m p l e
• S u r f a c e water s a m p l e
A S e d i m e n t s a m p l e

( 2 5 9 ) A r s e n i c c o n c e n t r a t i o n ( m g / k g )
[ 3 1 6 0 0 ] Lead c o n c e t r a t i o n ( m g / k g )

F I E L D I N V E S T I G A T I O N S O F U N C O N T R O L L E D
H A Z A R D O U S W A S T E S I T E S
T A S K R E P O R T T O T H E E . P . A .

T I T L E :
R I C H A R D S O N F L A T T A I L I N G S

Park C i t y . U t a h
C O N C E N T R A T I O N S O F A R S E N I CA N D L E A D I N T A I L I N G S S A M P L E S

T . D . O . F 0 8 - 8 9 0 3 - 0 6
e c o l o g y & e n v i r o n m e n t , inc.

D E N V E R , C O L O R A D O F I G . 4
D a t e - 08/ 89 Drawn by. RSM S c a l e :



5.6)[ 3 5 . 8 ] M a r s h a n dS w a m p Area

X
g~^^J—""_^_- "j*

[ 2 0 0 0 0 ] Lead c o n c e n t r a t i o n ( u g / l )
( 6 1 9 ) A r s e n i c c o n c e n t r a t o n ( u g / l )

nr
I/O

) . \ *

F I E L D I N V E S T I G A T I O N S O F U N C O N T R O L L E D
H A Z A R D O U S W A S T E S I T E S
T A S K R E P O R T T O T H E E . P . A .

T I T L E :
R I C H A R D S O N F L A T T A I L I N G S

Park C i t y , U t a h
C O N C E N T R A T J X 3 N S - 9 F A R S E N I C A N D

L E A D I N ^ N F I L T E R E D J W A T E R S A M P L E S
T . 0 . 0 . F08^B903^06
e c o l o g y & e n v i r o n m e n t , inc.

D E N V E R , C O L O R A D O F I G . 5
Dal«: OS/ 89 Drawn by: RSM



P o i n t o f Diver s i on

R F T - S W - 1 0
; R F T - S E - 1 0 ( 5 . 4 )

[ 1 0 8 ]Marsh andS w a m p Area

PondedWaterR F T - O S E - 2
( 8 3 9 ) [ 6 9 0 0 ] =

R F T - S W - 8 - . . ' F R F T - S E - 9
,...:( 2 9 5 )

' [ 6 9 7 0 ]
F T - S W - 4

R F T - S E - 4
J 7 6 ) [ 1 3 6 0 0 ]R F T - O P W - 1 H

' . R F T - S E - 7 ^ T A I L I N G S A R E A I R F T - T A - 1 ^ X
R F T - S W - 6
R F T - S E - 6 Pond

( 2 6 1 )
[ 3 7 9 0 ]F l o o d p l a i n

T a i l i n g s R F T - S E - 5 H R F T - T A - 2 !
"" cVi

R F T - S W - 2
R F T - S E - 2

5 9 0 ) [ 1 4 2 0 0 1 Q 1

( 3 2 0 ) [ 9 5 5 0 ]

R F T - S W - 1 6
R F T - S E - 1 6 ( 2 1 1 )

[ 4 4 3 0 ]
R F T - S W - 1 7
R F T - S E - 1 7 ^„. —j•• —^• •""* ~~~̂  /< 5 5 5 ) [ 1 2 2 0 0 ]

• . . , - . J*' *' * * ¥ *'4.' &'# <§'<$
S c a l e i n F e e t

L E G E N D
• T a i l i n g s s a m p l e
• S u r f a c e water s a m p l e
A S e d i m e n t s a m p l e

* 8

[ 1 4 2 0 0 ]

S e d i m e n t A r s e n i cc o n c e n t r a t i o n s m g / k g
S e d i m e n t Leadc o n c e n t r a t i o n s m g / k g

F I E L D I N V E S T I G A T I O N S O F U N C O N T R O L L E D
H A Z A R D O U S W A S T E S I T E S
T A S K REPORT T O T H E E . P . A .

T I T L E :
R I C H A R D S O N F L A T T A I L I N G SPark C i t y , U t a h

C O N C E N T R A T I O N S O F A R S E N I C
A N D L E A D I N S E D I M E N T S A M P L E ST . D . D . F 0 8 - 8 9 0 3 - 0 6

e c o l o g y & e n v i r o n m e n t , inc.
D E N V E R , C O L O R A D O F I G . 6

, 08/ 89 D r a w n by RSM S c j l e :



O P W - 1 \ * ,.,.««_, I M A I N .M A I NE M B A N K M E N T***• , *

200 200
S c a l e i n F e e t

4-A
L E G E N D

O p p o r t u n i t y water s a m p l e
S e d i m e n t s a m p l e
L i k e l y course o f r u n o f f
P r o b a b l e p o i n t o f e n t r y

S o u r c e : Dames & M o o r e A e r i a l P h o t o g r a p h
P l o t P l a n , A u g u s t 2 4 , 1980.

F I E L D I N V E S T I G A T I O N S O F U N C O N T R O L L E D
H A Z A R D O U S W A S T E S I T E S
T A S K R E P O R T T O T H E E . P . A .

T I T L E :
R I C H A R D S O N F L A T T A I L I N G SPark C i t y , U t a h

S U R F A C E H Y D R O L O G Y M A P
T . D . O . F 0 8 - 8 9 0 3 - 0 6
e c o l o g y & e n v i r o n m e n t , inc.

D E N V E R , C O L O R A D O F I G . 7
Oat«= 1 2 / 8 9 D r a w n b y : R S M S c J l « :
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T A B L E _J1_ S O I L A N D S E D I M E N T F I E L D D A T A S I T E R i c h a r d s o n F l a t T a i l i n g s

• A M P L E I D

K l - T - S i : - !

R K T - S K - 2

K I T - S K - 3

R l - T - S r - 4

R r r - s i - - 5
R l - T - S K - 6

R I - T - S K - 7

K I - T - S K - B
K l - T - S r : - ' )

R K T - S l ' - l O

R I T - S i - : - 1 6

R i - T - s i v - 1 7
R F T - T A - ]

R I T - - T A - 2

• A M P L I N O

D A T E T I M f

0 7 / 1 9 / 8 9

0 7 / 1 9 / 8 9

0 7 / 1 9 / 8 9

0 7 / 1 9 / 8 9

0 7 / 1 9 / 8 9

0 7 / 1 9 / 8 9

0 7 / 1 8 / 8 9

0 7 / 1 8 / 8 9

0 7 / 1 8 / 8 9

0 7 / 1 8 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9
0 7 / 1 8 / 8 9

0 7 / 1 8 / 8 9

1 1 0 7

1040

1 0 1 6

0<>25

0900

0835

1 ' 7 0 0

1640

K 3 5 I

1 524

1 0 2 5

1040
1 1 1 5

1 125

8 H I P M N O D A T E

0 7 / 2 0 / 8 9
0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9
0 7 / 2 0 / 8 9

0 7 / 2 0 / 8 9

C O M M E N T S

D a r k b r o w n m a t e r i a l , some o r g a n i c m a t t e r p r e s e n t

L i g h t g r a y m e d i u m t o f i n e g r a i n e d s e d i m e n t

L i g h t g r a y m e d i u m t o f i n e g r a i n e d s e d i m e n t

D a r k b r o w n t o m e d i u m g r a y ^ f i n e g r a i n e d s e d i m e n t

G r a y w i t h ru s t c o l o r

L i g h t g r a y m e d i u m t o c oar s e g r a i n e d s e d i m e n t

D a r k b r o w n ' s e d i m e n t h i g h i n o r g a n i c m a t t e r

D a r k b r o w n s e d i m e n t h i g h i n o r g a n i c m a t t e r

M e d i u m g r a y f i n e g r a i n e d s e d i m e n t , some o r g a n i c m a t t e r preser.i

D a r k b r o w n s i l t . y c l a y ( f i n e g r a i n e d )

M e d i u m gray. , f i n e t o c oar s e g r a i n e d s e d i m e n t

M e d i u m gray. , f i n e t o c oar s e g r a i n e d s e d i m e n t s
T a n o r r u s t c o l o r e d ^ f i n e sand o r t a i l i n g s ; p H 6 . 5

T a n c o l o r e d , f i n e sand o r t a i l i n g s ; p H 6



TABLE 3
I N O R G A N I C A N A L Y T I C A L R E S U L T S F O R

T A I L I N G S S A M P L E S ( m g / k g )
R I C H A R D S O N F L A T T A I L I N G S

S U M M I T C O U N T Y , U T A H
TDD F08-8903-06 - PAN FUT0039HDA

S A M P L E #
T R A F F I C R P T #
S A M P L E L O C A T I O N

A l u m i n u m
A n t i m o n y
A r s e n i c
Barium
B e r y l l i u m
C a d m i u m
C a l c i u m
C h r o m i u m
C o b a l t
C o p p e r
I r o n
LeadM a g n e s i u mMangane s e
M e r c u r y *N i c k e lP o t a s s i u m
S e l e n i u mS i l v e r
S o d i u m
T h a l l i u m
V a n a d i u m
Z i n c

R F T - T A - 1
M H L - 9 5 5
EAST OF
T A I L I N G S
P O N D
691
63.1
2 2 0 j
153
0.22u
21.1
37000
[ 2 . 0 ]
[ 5 . 5 ]
149
44700
2580
11200
1440
0.99
8.2
[ 2 5 5 ]
23.6
12.6
[ 2 2 . 4 ]6 . 6 j
[ 1 . 3 ]3220

R F T - T A - 2
M H L - 9 5 6
MIDDLE OF
T A I L I N G S
P O N D
1040
84.4
2 0 8 j
86.9
0.22u
41.2
54500
6.0
[ 2 . 6 ]
205
36500
3060
185001740
1.39.4[ 4 9 6 ]12.718.5[ 3 4 . 8 ]3 . 0 J[ 3 . 8 ]
5710

R F T - T A - 3
M H P - 5 0 0
W E S T O F
T A I L I N G S
P O N D
1530
87.0
2 2 2 j
[ 3 2 . 8 ]
0.22u
95.9
68200
8.8
[ 7 . 4 ]
336
53400
4520
23000
2320
0.88
[ 7 . 1 ][ 8 2 7 ]
19.2
22.1[ 4 2 . 6 ]
[ 4 . 2 ] j
[ 3 . 7 ]
14100

R F T - T A - 4
M H P - 5 0 1
F L O O D
P L A I N
T A I L I N G S
1030
120
2 5 9 j117
0.27u
117
5400
0.69u
[ 3 . 9 ]
281
97400
9300 -
[ 1 1 4 0 ]212
8.20
[ 5 . 1 ]
[ 1 1 4 0 ]
45.7
62.8
[ 6 0 3 ]
[ 9 . 7 ] j
[ 2 . 6 ]
16200

R F T - T A - 5
M H P - 5 0 2
F L O O D
P L A I N
T A I L I N G S
240
144
1 7 5 J[ 3 9 . 5 ]0.23u25032800 -
0.59u
[ 3 . 2 ]
265
87000
31600
[ U 2 ]2527.60
[ 6 . 2 ][ 6 8 0 ]38.4115[ 1 1 7 ]
[ 6 . 8 ] j0.57u
33800

* - R e s u l t s have been p r o v i d e d by K e y s t o n e L a b o r a t o r y o f H o u s t o n , T e x a s .
T h e r e m a i n i n g r e s u l t s a r e f r o m analy s e s c o n d u c t e d b y S i l v e r V a l l e y
L a b o r a t o r i e s o f K e l l o g , I d a h o .
j - The a s s o c i a t e d numer i ca l value i s an e s t i m a t e d q u a n t i t y because the
amount d e t e c t e d i s b e l o w t h e c o n t r a c t r equired d e t e c t i o n l i m i t ( C R D L ) ) r
because minor q u a l i t y c o n t r o l c r i t e r i a were no t me t . Pre s ence o f th e
m a t e r i a l i s r e l i a b l e .
u - The m a t e r i a l was analyzed f o r , but was not d e t e c t e d . The
a s s o c i a t e d numerical value i s th e e s t i m a t e d s a m p l e q u a n t i t a t i o n l i m i t or
C R D L .

[ ] - T h e a s s o c i a t e d numer i ca l value i s a n e s t i m a t e d q u a n t i t y because t h eamount d e t e c t e d i s b e l ow t h e c on t ra c t required d e t e c t i o n l i m i t ( C R D L ) .
Presence o f t h e m a t e r i a l i s r e l i a b l e . ( I n o r g a n i c d a t a o n l y ) .



S A M P L E t
P A C K I N G L I S T f
S A M P L E L O C A T I O N

TABLE 4
I N O R G A N I C A N A L Y T I C A L R E S U L T S F O R

S E D I M E N T S A M P L E S ( m g / k g )
R I C H A R D S O N F L A T T A I L I N G S

S U M M I T C O U N T Y , U T A H
TDD F08-8903-06 - PAN FUT0039HDA

R F T - S E - 1 R F T - S E - 2 R F T - S E - 3 R F T - S E - 44725H-01 4725H-02 4725H-03 4725H-04
BCKGRND SILVER CRK SILVER CRK UPGRDNT
P A C E H O M E R N E A R F L O O D N E A R F L O O D D I V E R S I O N
D I T C H P L A I N P L A I N D I T C H

T L G S T L G S

R F T - S E - 5
4725H-05D I V E R S I O N
D I T C H

A l u m i n u mA n t i m o n y
A r s e n i cBarium
B e r y l l i u mC a d m i u m
C a l c i u mC h r o m i u m
C o b a l tC o p p e r
I r o nLeadM a g n e s i u mManganes eMercuryN i c k e lP o t a s s i u m
S e l e n i u mS i l v e r
S o d i u m
T h a l l i u m
V a n a d i u m
Z i n c

18400
19. 8j
83.2270
1.714. 6 j15000
21.9
[ 1 1 . 4 ]
23930800
1790
6130
1260
1.023.5
3160
3 . 1 J9.7
[ 2 3 9 ]
[ . 8 1 ] j
48.7
2770

8620
2 0 1 j590
147
[ . 8 6 ]
91. 4j
25600
.77u
43.5
753
18100014200
9430
1730
4.9
21.5
[ 1 1 6 0 ]
46. 2 j
47.5
[ 1 8 1 ]I 3 . 6 J J19.015500

7650114j
427
130
[ - 8 1 ]82. Oj
2610
[ 1 . 0 ]38.5459
148000
98808480
1630
6.0
28.8
[ 1 1 5 0 ]
42. 7 j
30.3
[ 1 7 3 ]

4 . 1 J21.2
15100

25100200j7761220
[ 1 . 9 ]l O O j
82100
33.2
[ 1 0 . 1 ]84058600
13600338002770
5.527.0
6270
15. 4 j
86.0[ 4 4 7 ]23. 2 j
46.5
15700

28101 7 8 j320134[ . 4 7 ]
1 4 9 j
89700
10.9
[ 5 . 3 ]613
44800955019700
30901.5[ 2 . 9 ]
[ 7 9 4 ]
1 6 . 1 j r60.9
[ 8 4 . 6 ]
12. 7j[ 8 . 6 ]26400

j - The a s s o c i a t e d numerical value is an e s t i m a t e d q u a n t i t y because theamount d e t e c t e d i s be low th e c o n t r a c t required d e t e c t i o n l i m i t (CRDL) or
because minor q u a l i t y c o n t r o l c r i t e r i a were not me t . Pre s enc e o f them a t e r i a l i s r e l i a b l e .
r - Q u a l i t y c o n t r o l i n d i c a t e s t h a t d a t a i s not u s a b l e ( m a t e r i a l may or
may not be p r e s e n t ) . DO NOT USE THIS DATA!.
u - The m a t e r i a l was analyzed f o r , but was not d e t e c t e d . Thea s s o c i a t e d numerical value i s the e s t i m a t e d s a m p l e q u a n t i t a t i o n l i m i t orCRDL.
[ ] - T h e a s s o c i a t e d numerical value i s a n e s t i m a t e d q u a n t i t y because t h e
amount d e t e c t e d i s below t h e c on t ra c t required d e t e c t i o n l i m i t ( C R D L ) .Presence o f t h e m a t e r i a l i s r e l i a b l e . ( I n o r g a n i c d a t a o n l y ) .



T A B L E 4 C O N T .
I N O R G A N I C A N A L Y T I C A L R E S U L T S F O R

S E D I M E N T S A M P L E S ( m g / k g )
R I C H A R D S O N F L A T T A I L I N G S

S U M M I T C O U N T Y , U T A H
TDD F08-8903-06 - PAN FUT0039HDA

SAMPLE |
P A C K I N G L I S T *
S A M P L E L O C A T I O N

A l u m i n u mA n t i m o n y
A r s e n i c
BariumB e r y l l i u m
C a d m i u m
C a l c i u m
C h r o m i u m
C o b a l tC o p p e r
I r o n
Lead
Magnes iumMangane s eMercuryN i c k e l
P o t a s s i u m
S e l e n i u m
S i l v e r
S o d i u m
T h a l l i u m
V a n a d i u m
Z i n c

R F T - S E - 6
4725H-06
OUT FLOW
P O I N T F O R
D I V E R S I O N
D I T C H

11100
40.8
2 6 I j
944
[ . 8 5 ]62. 3 j
46900
.71u64.4
256
41400
3790
13300
207000
0.2469.71870
5 . 6 j13.7
[ 3 4 4 ]
8 . 5 J
34.8
18800

R F T - S E - 7
4725H-07
M A R S H Y
AREA

9710
37. 6 j
198
384
[ 1 . 1 ]
102j
90700
9.920.4
264
64900
3250
20700
19100
0.82
14.0
1880
9 . 2 J
23.9
[ 2 5 4 ]
1 0 . I j
20.5
17600

R F T - S E - 8
4725H-08
SILVER CRK
D R A I N A G E
I N M A R S H
AREA

14000
80. 5 j
348
286[ 1 . 5 ]82. 3j
85800
16.533.3
567
49200
3510
18400
14300
1.1
25.8
2400
13. 2 j
36.9
[ 2 7 6 ]
14. 2j
26.9
18300

R F T - S E - 9
4 7 2 5 H - 0 9
SILVER CRK
C U L V E R T
NEAR
ROUTE 40

10900
107j
295
229[ 1 . 4 ]
90. 2 j
38700
16.3
20.1
498
68700
6970
1110030705.016.31590
21. 9 j
36.2
[ 2 2 0 ]

4 - l j31.2
15900

R F T - S E - 1 0
4725H-10
D N G R D N T
SILVER CRK
800' U P S T R M
G . M . P A C E
D I T C H
20200
l O . l u j
5.4
408
1.6
2 . 2 j
9640
18.5
[ 1 0 . 9 ]
40.7
25500
108
6360
303[ . 1 0 ]
17.060505.6ur
.41u
[ 3 8 9 ]• 2 3 u j
37.7
302

j - The a s s o c i a t e d numerical value i s an e s t i m a t e d q u a n t i t y because the
amount d e t e c t e d i s b e low th e c o n t r a c t required d e t e c t i o n l i m i t (CRDL) or
because minor q u a l i t y c o n t r o l c r i t e r i a were no t me t . Presence o f the
m a t e r i a l i s r e l i a b l e .
r - Q u a l i t y c o n t r o l i n d i c a t e s t h a t d a t a i s not u sab l e ( m a t e r i a l may or
may not be p r e s e n t ) . DO NOT USE THIS DATA!.
u - The mat er ia l was analyzed f o r , but was not d e t e c t e d . The a s so c ia t ednumerical value i s th e e s t i m a t e d s a m p l e q u a n t i t a t i o n l i m i t or C R D L .
[ ] - T h e a s s o c i a t e d numer i ca l value i s a n e s t i m a t e d q u a n t i t y because t h e
amount d e t e c t e d i s b e low t h e c on trac t required d e t e c t i o n l i m i t ( C R D L ) .
Presence o f t h e m a t e r i a l i s r e l i a b l e . ( I n o r g a n i c d a t a o n l y ) .



T A B L E 4 C O N T .
A N A L Y T I C A L R E S U L T S F O R

I N O R G A N I C S E D I M E N T S A M P L E S ( m g / k g )
R I C H A R D S O N F L A T T A I L I N G S

S U M M I T C O U N T Y , U T A H
TDD F08-8903-06 - PAN FUT0039HDA

S A M P L E f
P A C K I N G L I S T f
S A M P L E L O C A T I O N

R F T - O S E - 1
4725H-11
O P P O R T U N I T Y
P O N D
S E D I M E N T
S A M P L E

R F T - O S E - 2
4725H-12
O P P O R T U N I T Y
S E E P
S E D I M E N T
S A M P L E

R F T - S E - 1 6
4725H-13
D N S T R M O F
P A C E H O M E R
D I T C H
C O N F L U E N C E

R F T - S E - 1 7
4725H-14
U P G R D N T
C O N F L U E N C E
S I L V E R C R K
& PACE HOMER

W / S I L V E R C R K D I T C H
A l u m i n u mA n t i m o n y
A r s e n i cBariumB e r y l l i u m
C a d m i u m
C a l c i u m
C h r o m i u m
C o b a l t
C o p p e rI r o nLeadM a g n e s i u m
ManganeseMercuryN i c k e l
P o t a s s i u m
S e l e n i u mS i l v e r
S o d i u m
T h a l l i u m
V a n a d i u m
Z i n c

19500142 j
751
668
[ 2 . 3 ]
1 8 5 j
249000
18.2
[ 5 . 9 ]870
156000
12500
29700
19600
1.932.1
4790
19. 9j
60.6
[ 7 6 4 ]2 4 . I j
38.0
24000

6880
49. 3 j
839
557
[ 1 . 6 ]
131J
167000
l .Ou
53.3
456
132000
69002340023700.7326.3
1690
2 . 5 J
22.5
[ 2 0 6 ]
21. Oj
[ 1 8 . 6 ]
20000

1520053. 9j
211
209
[ 1 . 4 ]
43. 9 j
14500
11.824.6
23186100
4430
634015603.322.4
2490
2 5 . I j
15.5
[ 2 1 5 ]
1 . 2 b j40.5
8580

4440
183J555
66.0[ . 6 3 ]113J18900
.72u
76.8
496
263000
1220058801370.8131.4[ 6 5 7 ]84. Oj39.8[ 1 0 5 ]
6 . 0 j[ 1 0 . 4 ]
17500

j - The a s s o c i a t e d numerical value is an e s t i m a t e d q u a n t i t y because theamount d e t e c t e d i s b e l ow th e c o n t r a c t required d e t e c t i o n l i m i t (CRDL) or
because minor q u a l i t y c o n t r o l c r i t e r i a were no t me t . Presence o f themater ia l is r e l i a b l e .
u - The m a t e r i a l was ana lyzed f o r , but was not d e t e c t e d . The
a s s o c i a t e d numerical value i s the e s t i m a t e d s a m p l e q u a n t i t a t i o n l i m i t orC R D L .
[ ] - T h e a s s o c i a t e d numerical value i s a n e s t i m a t e d q u a n t i t y because t h e
amount d e t e c t e d i s b e low t h e c o n t r a c t required d e t e c t i o n l i m i t ( C R D L ) .
Presence o f t h e mat er ia l i s r e l i a b l e . ( I n o r g a n i c d a t a o n l y ) .



TABLE 5
A N A L Y T I C A L R E S U L T S F O R

I N O R G A N I C S U R F A C E W A T E R S A M P L E S ( u g / 1 )
R I C H A R D S O N F L A T T A I L I N G S

S U M M I T C O U N T Y , U T A H
TDD F08-8903-06 - PAN FUT0039HDA

SAMPLE f
T R A F F I C R P T f t
S A M P L E L O C A T I O N

A l u m i n u mA n t i m o n yA r s e n i c
Barium
B e r y l l i u m
C a d m i u mC a l c i u m
C h r o m i u m
C o b a l t
C o p p e r
I r o n
Lead
M a g n e s i u mManganes e
Mercury *
N i c k e lP o t a s s i u m
S e l e n i u m
S i l v e r
S o d i u m
T h a l l i u m
V a n a d i u m
Z i n c

R F T - S W - 1 A
M H P - 5 2 5
B C K G R N D
P A C E H O M E R
D I T C H
[ 2 7 . 9 ] u b
19. 9u[ 7 . 2 ]
[ 6 1 . 9 ] u b
l . l u1.8u132000b2.8u
[ 3 . 1 ] u b
l . l u[ 5 6 . 4 ] u b
9 . 2 b j
34700b
20. 3b
0.20u
9.7u
[ 1 8 2 0 ] u b[ 1 5 . 4 ] u b
1.6u19700
0.90u
2.7u
64. Ib

R F T - S W - 1 B
M H P - 5 2 6
B C K G R N D
P A C E H O M E R
D I T C H
[ 2 6 . 3 ] u b
19. 9u
[ 7 . 7 ]
[ 6 1 . 9 ] u bl . l u1.8u131000b2.8u
2.6u
[ 2 . 4 ] u b
[ 8 4 . 7 ] u b
[ 0 . 9 3 ] u b
34400b19 . Ib0.20u9.7u
[ 2 1 1 0 ] u b[ 1 5 . 2 ] u b
1.6u19700
0.90u
2.7u
52. 7b

R F T - S W - 2 A
M H P - 5 2 3
S I L V E R C R K
N E A R F L O O D
P L A I N T L G S
[ 1 8 . 2 ] u b
[ 2 5 . 7 ] u b[ 6 . 6 ][ 6 1 . 5 ] u b
l . l u[ 5 . 0 ] u b211000b
2.8u
[ 3 . 5 ] u b
[ 1 . 2 ] u b
[ 6 3 . 2 ] u b
4 8 . 3 b j
41400b
1170b0.20u
[ 1 3 . 9 ][ 3 1 8 0 ][ 2 . 6 ] u b1.6u
42300b
0.90u2.7u
1730b

R F T - S V - 2 B
M H P - 5 2 4
S I L V E R C R K
N E A R F L O O D
P L A I N T L G S
44500b
210b619881b
[ 2 . 4 ]137b248000b
72.2
[ 2 7 . 0 ] u b
1390b
98500b
20000bj68400b3080b11.5067.38980b[ 3 4 . 2 ] u b131b42900b
[ 4 . 7 ]
129
19300b

R F T - S W - 3 A
M H P - 5 2 1
S I L V E R C R K
N E A R F L O O D
P L A I N T L G S
[ 1 6 . 5 ] u b
19. 9u
[ 3 . 8 ][ 5 2 . 9 ] u bl . l u9.2b199000b
2.8u[ 2 . 6 ] u b
[ 1 . 5 ] u b
[ 3 9 . 9 ] u b
3 8 . 2 b j39600b1080b0.20u9.7u[ 3 4 7 0 ] u b[ 1 4 . 7 ] u b
1.6u41000b0.90u2.7u
2360b

* - R e s u l t s have been p r o v i d e d by K e y s t o n e L a b o r a t o r y o f H o u s t o n , T e x a s . The
r e m a i n i n g r e s u l t s a r e f r o m ana ly s e s c o n d u c t e d b y S i l v e r V a l l e y L a b o r a t o r i e s o f
K e l l o g , I d a h o .
b - M a t e r i a l was d e t e c t e d in the l a b o r a t o r y b l a n k s . Q u a n t i t y r e p o r t e d i s >5X
the amount f o u n d in the b lank. A f a l s e p o s i t i v e r e s u l t may e x i s t .
u - The m a t e r i a l was analyzed f o r , bu t was no t d e t e c t e d . The a s s o c i a t e d
numerical value i s t h e e s t i m a t e d s a m p l e q u a n t i t a t i o n l i m i t o r C R D L .
[ ] - T h e a s s o c i a t e d numerical value i s a n e s t i m a t e d q u a n t i t y because t h e
amount d e t e c t e d i s be low t h e c on t ra c t required d e t e c t i o n l i m i t ( C R D L ) .
Presence o f t h e m a t e r i a l i s r e l i a b l e . ( I n o r g a n i c d a t a o n l y ) .



T A B L E 5 C O N T .
I N O R G A N I C A N A L Y T I C A L R E S U L T S F O R

S U R F A C E W A T E R S A M P L E S ( u g / 1 )
R I C H A R D S O N F L A T T A I L I N G S

S U M M I T C O U N T Y , U T A H
TDD F08-8903-06 - PAN FUT0039HDA

S A M P L E f t
T R A F F I C R P T f t
S A M P L E L O C A T I O N

A l u m i n u m
A n t i m o n yA r s e n i cBariumB e r y l l i u m
C a d m i u m
C a l c i u m
C h r o m i u m
C o b a l tC o p p e r
I r o n
Lead
M a g n e s i u mManganes eMercury *N i c k e lPota s s ium
S e l e n i u m
S i l v e r
S o d i u m
T h a l l i u m
V a n a d i u m
Z i n c

R F T - S V - 3 B
M H P - 5 2 2
S I L V E R C R K
N E A R F L O O D
P L A I N T L G S
1740b
[ 5 3 . 8 ] u b
41.9
[ 8 2 . 2 ] u bl . l u
[ 1 6 . 0 ]206000b2.8u
[ 5 . 7 ]
71. 4b5320b
H O O b j
42000b
1220b
0.2u
9.7u
[ 3 1 6 0 ] u b[ 2 8 . 5 ] u b[ 6 . 3 ] u b
42000b
0.90u[ 5 . 5 J3790b

R F T - S W - 4 A
M H P - 5 1 5
U P G R D N T
D I V E R S I O N
D I T C H
[ 3 2 . 8 ]
[ 3 9 . 3 ]
68.6
[ 1 0 2 ]l . l u[ 4 . 6 ]
180000
2.8u
[ 8 . 8 ]
[ 1 3 . 6 ]
267
41.838000
2780
0.2u9.7u
5580
14. Our
1.6u54600
14.1
2.7u
2650

R F T - S W - 4 B
M H P - 5 1 6
U P G R D N T
D I V E R S I O N
D I T C H
30900
937
2326
2330[ 1 . 7 ]
289
446000
50.2
[ 4 8 . 7 ]
1540
107000
22100J
104000
21100
8.065.5156001.2ur
201
58500
83. 4j
58.7
49100

R F T - S V - 5 A
M H P - 5 1 7
D I V E R S I O N
D I T C H

[ 3 2 . 6 ]
19. 9u
10. 7j[ 3 7 . 0 ]
l . l u[ 3 . 3 ]3080002.8u
2.6u[ 1 2 . 4 ]
416
12.9
61600
13100.2u
[ 2 5 . 8 ]
273u14. Our
1.6u
28800
l . O u
2.7u
2990

R F T - S W - 5 B
M H P - 5 1 8D I V E R S I O N
D I T C H

[ 3 3 . 7 ]
19. 9u
17. 4 j[ 3 5 . 9 ]l . l u6.2
314000
2.8u
2.6u
[ 5 . 6 ]
696
24.96270013400.2u9.7u273u14. Our
1.6u
29300l . O u
2.7u
3060

* - R e s u l t s have been p r o v i d e d b y K e y s t o n e L a b o r a t o r y o f H o u s t o n , T e x a s . T h er e m a i n i n g r e s u l t s a r e f r o m analyse s c o n d u c t e d b y S i l v e r V a l l e y L a b o r a t o r i e s o fK e l l o g , I d a h o .
b - M a t e r i a l was d e t e c t e d in the l a b o r a t o r y b lanks . Q u a n t i t y r e p o r t e d i s >5X
the amount f o u n d in the b lank . A f a l s e p o s i t i v e r e s u l t may e x i s t .
j - The a s s o c i a t e d numerical value is an e s t i m a t e d q u a n t i t y - b e c a u s e the
amount d e t e c t e d i s b e low t h e c o n t r a c t required d e t e c t i o n l i m i t ( C R D L ) o r
because minor q u a l i t y c on t ro l c r i t e r i a were not me t . -Presence o f them a t e r i a l i s r e l i a b l e .
r - Q u a l i t y c o n t r o l i n d i c a t e s t h a t d a t a is not usable ( m a t e r i a l may or may
not b e p r e s e n t ) . DO NOT USE THIS DATA!.u - The m a t e r i a l was analyzed f o r , but was not d e t e c t e d . The a s s o c i a t e d
numerical value i s th e e s t i m a t e d s a m p l e q u a n t i t a t i o n l i m i t or C R D L .

[ ] - T h e a s s o c i a t e d numerical value i s a n e s t i m a t e d q u a n t i t y because t h e
amount d e t e c t e d i s b e low t h e c o n t r a c t required d e t e c t i o n l i m i t ( C R D L ) .
Presence o f the ma t e r ia l i s r e l i a b l e . ( I n o r g a n i c d a t a o n l y ) .



P o t a s s i u m ' [ 2 0 1 0 ] [ 2 2 3 0 ] [ 1 4 8 0 ] [ 1 7 1 0 ] [ 1 3 3 0 ]S e l e n i u m 14.Our 12.Ou 14.Our 1.4ur 14.Our
'



T A B L E 5 C O N T .
I N O R G A N I C A N A L Y T I C A L R E S U L T S F O R

S U R F A C E W A T E R S A M P L E S ( u g / 1 )
R I C H A R D S O N F L A T T A I L I N G S

S U M M I T C O U N T Y , U T A H
T D D F08-8903-06 - P A N F U T 0 0 3 9 H D A

S A M P L E #
T R A F F I C R P T #
S A M P L E L O C A T I O N
C R K .

A l u m i n u m
A n t i m o n y
A r s e n i cBarium
B e r y l l i u m
Cadmium
C a l c i u m
C h r o m i u m
C o b a l t
C o p p e r
I r o nLead
M a g n e s i u m
Mangane s e
M e r c u r y *
N i c k e lP o t a s s i u m
S e l e n i u m
S i l v e r
S o d i u m
T h a l l i u m
V a n a d i u m
Z i n c

R F T - S V - 8 B
M H P - 5 1 2
S I L V E R C R K
I N M A R S H Y
AREA

[ 1 0 6 ]
19. 9u
[ 8 . 4 ]
[ 3 3 . 5 ]
l . l u
1.8u303000
2.8u
2.6u
[ 4 . 9 ]
1090
36.6
64900
950
0.2u9.7u
[ 9 8 6 ]
14. Our
1.6u
44300
l . O u
2.7u
332

R F T - S U - 9 A
M H P - 5 0 6
S I L V E R C R K
C U L V E R T
N E A R
ROUTE 40
[ 2 4 . 6 ]
19. 9u[ 6 . 8 ]
[ 5 4 . 6 ]
l . l u
1.8u139000
2.8u
[ 2 . 6 ]
[ 2 . 9 ]
338
6.2
34600
274
0.2u
9.7u
[ 1 7 9 0 ]
14. Our
1.6u22900
l . O u
2.7u
429

R F T - S W - 9 B
M H P - 5 0 7
S I L V E R C R K
C U L V E R T
N E A R
ROUTE 40
370
19. 9u12.2
[ 5 9 . 1 ]
l . l u
1.8u
144000
[ 2 . 8 ]
2.6u
[ 1 1 . 7 ]
1200
122
356003350.2u
9.7u
[ 1 9 8 0 ]
1.4ur
1.6u
23400
l . O u
2.7u
726

R F T - S W - 1 0 A
M H P - 5 0 3
D N G R D N T
S I L V E R
CREEK

[ 2 6 . 6 ]
19. 9u
[ 3 . 3 ]
[ 5 1 . 5 ]
l . l u[ 2 . 0 ]
147000
2.8u
2.6u
[ 6 . 3 ]
195[ 5 . 9 ]
36400
223
0.2u
9.7u
2090
1.4ur
1.6u
25200
l . O u
2.7u
419

R F T - S W - 1 0 B
M H P - 5 0 4
D N G R D N T
S I L V E R
CREEK

[ 7 5 . 8 ]
19. 9u
[ 5 . 6 ] r[ 5 2 . 5 ]
l . l u[ 2 . 2 ]
147000
2.8u
[ 4 . 0 ]
[ 5 . 6 ]
481
35.8
36200
240
0.2u9.7u
[ 1 9 2 0 ]
14. Our
1.6u24100l . O u
2.7u
519

* - R e s u l t s have been p r o v i d e d by K e y s t o n e L a b o r a t o r y o f H o u s t o n , T e x a s . The
r e m a i n i n g r e s u l t s a r e f r o m a n a l y s e s c o n d u c t e d b y S i l v e r V a l l e y L a b o r a t o r i e s o f
K e l l o g , I d a h o .
r - Q u a l i t y c o n t r o l i n d i c a t e s t h a t d a t a i s not u sab l e ( m a t e r i a l may or may
not be p r e s e n t ) . DO NOT USE THIS DATA!.
u - The m a t e r i a l was ana lyz ed f o r , bu t was not d e t e c t e d . The a s s o c i a t e d
numerical value i s t h e e s t i m a t e d s a m p l e q u a n t i t a t i o n l i m i t o r C R D L .
[ ] - T h e a s s o c ia t ed numerical value i s a n e s t i m a t e d q u a n t i t y because t h e
amount d e t e c t e d i s b e l ow t h e c o n t r a c t required d e t e c t i o n l i m i t ( C R D L ) .Presence o f t h e m a t e r i a l i s r e l i a b l e . ( I n o r g a n i c d a t a o n l y ) .



T A B L E 5 C O N T .
I N O R G A N I C A N A L Y T I C A L R E S U L T S F O R

S U R F A C E W A T E R S A M P L E S ( u g / 1 )
R I C H A R D S O N F L A T T A I L I N G S

S U M M I T C O U N T Y , U T A H
TDD F08-8903-06 - PAN FUT0039HDA

S A M P L E # R F T - S W - 1 1 A R F T - S V - 1 1 B R F T - S W - 1 2 A R F T - S W - 1 2 B R F T - S W - 1 5 A R F T - S W - 1 5 B R F T - S W - 1 6 A
T R A F F I C R P T # M H P - 5 2 8 M H P - 5 2 7 M H P - 5 1 3
L O C A T I O N D U P L I C A T E D U P L I C A T E F I L T E R E D

M H P - 5 1 4 M H P - 5 2 9
U N F I L T E R E D F I L T E R E D

M H P - 5 3 0 M H P - 5 3 4
U N F I L T E R E D D N S T R M O F

A l u m i n u m
A n t i m o n y
A r s e n i c
Barium
B e r y l l i u m
C a d m i u m
C a l c i u m
C h r o m i u m
C o b a l t
C o p p e r
I r o n
Lead
M a g n e s i u m
M a n g a n e s e
Mercury *
N i c k e lP o t a s s i u m
S e l e n i u m
S i l v e r
S o d i u m
T h a l l i u m
V a n a d i u m
Z i n c

OF 2A

[ 2 8 . 0 ] u b
[ 2 6 . 9 ] u b
[ 5 . 6 ]
[ 6 0 . 8 ]
l . l u6. Ob
211000b
2.8u
[ 5 . 3 ]
[ 1 . 2 ]
[ 5 5 . 1 ]
3 4 . 6 b j
41400b
1180b
0.20u9.7u
[ 3 0 6 0 ] u b[ 1 5 . 1 ] u b1.6u
412000.90u
[ 3 . 8 ]
1730b

OF 2B

43400b
199b
540
788b
[ 2 . 1 ]
127b
246000b
68.5
[ 2 8 . 4 ] u b1260b89300b17900bj67100b
2950b8.5057.38770b[ 4 3 . 9 ] u b117
42700[ 4 . 2 ]
12117700b

B L A N K

[ 2 3 . 3 ]
19. 9u
2.3u
1.3ul . l u
1.8u[ 1 5 4 ]
[ 3 . 5 ]
2.6u
l . l u277
0.90u
[ 4 2 . 5 ]
[ 2 . 3 ]
0.2u9.7u273u
1.4ur
1.6u
[ 6 8 . 9 ]l . O u
2.7u
[ 4 . 5 ]

B L A N K

[ 1 6 . 6 ]
19. 9u
12.0
1.3ul . l u
1.8u[ 5 6 . 3 ]
2.8u
2.6u
[ 4 . 4 ]
219
0.90u
20. 9u
[ 2 . 0 ]
0.2u
9.7u273u
1.4ur
1.6u
[ 7 6 . 0 ]
l . O u
2.7u
1.3u

B L A N K

[ 2 4 . 9 ] u b
19. 9u2.3u1.3u
l . l u1.8u[ 2 1 4 ] u b
2.8u
2.6u
l . l u[ 6 4 . 2 ] u b[ 1 . 8 ] u b j[ 4 3 . 7 ] u b
[ 1 . 4 ] u b.20u9.7u273u1.2u .
1.6u[ 4 7 . 5 ] u b
.90u
2.7u[ 1 2 . 6 ] u b

B L A N K

[ 3 2 . 1 ] u b19. 9u2.3u1.3u
l . l u1.8u[ 1 3 6 ] u b
2.8u
2.6u
l . l u[ 4 1 . 5 ] u b
[ 1 . 6 ] u b j
[ 2 9 . 0 ] u b[ 2 . 5 ] u b.20u9.7u273u1.2u23. 8b13. 2u.90u
2.7u
[ 6 . 5 ] u b

PACE H O M E R
C O N F L U E N C E
SILVER CRK
[ 4 4 . 6 ] u b
[ 2 0 . 1 ] u b
2.3u
[ 5 6 . 7 ] u b
l . l u10. 3b
205000b
2.8u[ 3 . 1 ] u b
[ 2 . 7 ] u b
[ 3 1 . 5 ] u b
[ 1 . 4 ] u b j
40400b
1070b.20u9.7u[ 3 1 8 0 ] u b[ 2 . 7 ] u b
1.6u
41900b
.90u
2.7u
2970b

* - R e s u l t s have been p r o v i d e d by K e y s t o n e L a b o r a t o r y o f H o u s t o n , T e x a s . The r e m a i n i n g
r e s u l t s a r e f r o m a n a l y s e s c o n d u c t e d b y S i l v e r V a l l e y L a b o r a t o r i e s o f K e l l o g , I d a h o .
b - M a t e r i a l was d e t e c t e d in the l a b o r a t o r y b l a n k s . Q u a n t i t y r e p o r t e d i s >5X the amount
f o u n d in th e b lank. A f a l s e p o s i t i v e r e s u l t may e x i s t .
j - The a s s o c i a t e d numer i ca l value i s an e s t i m a t e d q u a n t i t y because the amount d e t e c t e d
i s below the c o n t r a c t required d e t e c t i o n l i m i t (CRDL) or because minor q u a l i t y contro l
c r i t e r i a were not me t . Pre s ence o f the m a t e r i a l i s r e l i a b l e .
r - Q u a l i t y c o n t r o l i n d i c a t e s t h a t d a t a is not u sab l e ( m a t e r i a l may or may not be
p r e s e n t ) . D O N O T U S E T H I S D A T A ! .
u - The m a t e r i a l was analyzed f o r , but was not d e t e c t e d . The a s s o c i a t e d numerical value
i s t h e e s t i m a t e d s a m p l e q u a n t i t a t i o n l i m i t o r CRDL.
[ ] - T h e a s s o c i a t e d numerical value i s a n e s t i m a t e d q u a n t i t y because t h e amount d e t e c t e d
i s below the contrac t required d e t e c t i o n l i m i t ( C R D L ) . Presence o f the mater ia l i s
r e l i a b l e . ( I n o r g a n i c d a t a o n l y ) .



T A B L E 5 C O N T .
I N O R G A N I C A N A L Y T I C A L R E S U L T S F O R

S U R F A C E W A T E R S A M P L E S ( u g / 1 )
R I C H A R D S O N F L A T T A I L I N G S

S U M M I T C O U N T Y , U T A H
TDD F08-8903-06 - PAN FUT0039HDA

SAMPLE #
T R A F F I C R P T #
S A M P L E L O C A T I O N

A l u m i n u m
A n t i m o n y
A r s e n i cBariumB e r y l l i u m
C a d m i u m
C a l c i u m
C h r o m i u m
C o b a l t
C o p p e r
I r o n
Lead
M a g n e s i u m
Manganes eMercury *
N i c k e lP o t a s s i u m
S e l e n i u m
S i l v e r
S o d i u m
T h a l l i u mV a n a d i u m
Z i n c

R F T - S U - 1 6 B
M H P - 5 3 5
DNSTRM OF
PACE H O M E R
D I T C H
C O N F L U E N C E
W / S I L V E R C R K
[ 6 1 . 1 ] u b
19. 9u
[ 5 . 6 ][ 5 6 . 0 ] u b
l . l u10. 3b
205000b
2.8u
[ 3 . 5 ] u b
[ 4 . 9 ] u b
496b
2 5 . 2 b j
A0300b1080b
0.20u
[ 1 0 . 6 ][ 3 3 8 0 ] u b1.2u
1.6u41900
0.90u
2.7u
3130b

R F T - S W - 1 7 A
M H P - 5 3 7
U P G R D N T
C O N F L U E N C E
S I L V E R C R K
P A C E H O M E R
D I T C H
[ 4 9 . 5 ] u b
19. 9u
2.3u
[ 5 4 . 3 ] u b
l . l u13. 3b228000b
2.8u
[ 6 . 6 ] u b
[ 3 . 9 ] u b
3 4 6 b j
8.8b
41800b1380b
0.20u
9.7u
[ 3 6 3 0 ] u b
[ 2 0 . 0 ] u b
1.6u
48000b
0.90u
2.7u
3880b

R F T - S W - 1 7 B
M H P - 5 3 8
UPGRDNT
C O N F L U E N C E
S I L V E R C R K
P A C E H O M E R
D I T C H

[ 2 9 . 6 ] u b
[ 2 0 . 1 ] u b
2.3u
[ 5 1 . 1 ] u b
l . l u13. 5b218000b
2.8u
[ 5 . 3 ] u b
[ 1 . 5 ] u b[ 4 3 . 7 ] u b0 .90u j
39900b
1330b
0.20u
9.7u
[ 3 5 7 0 ] u b[ I S . O j u b1.6u
46400b
0.90u
2.7u
3720b

R F T - S W - 1 8 A
M H P - 5 3 9
B L A N K

[ 2 9 . 0 ] u b
19. 9u2.3u[ 1 . 7 ] u bl . l u1.8u[ 1 0 9 ] u b2.8u
2.6u
l . l u[ 3 3 . 4 ] u b[ 1 . 3 ] u b[ 3 8 . 6 ] u b[ 2 . 0 ] u b0.20u9.7u273u1.2u1.6u[ 4 1 . 8 ] u b
0.90u
2.7u
[ 2 . 9 ] u b

R F T - S W - 1 8 B
M H P - 5 4 0
B L A N K

[ 2 7 . 0 ] u b
19. 9u2.3u1.3u
l . l u1.8u[ 9 0 . 8 ] u b
2.8u
[ 2 . 7 ] u b
l . l u[ 3 2 . 2 ] u b0 .90u j[ 2 7 . 8 ] u b[ 1 . 4 ] u b0.20u9.7u[ 4 3 7 ] u b1.2u1.6u
[ 1 3 . 3 ] u b0.90u2.7u
1.3u

* - R e s u l t s have been p r o v i d e d by K e y s t o n e Labora t ory of H o u s t o n , T e x a s . The
r emain ing r e s u l t s a r e f r o m a n a l y s e s c o n d u c t e d b y S i l v e r V a l l e y L a b o r a t o r i e s o fK e l l o g , I d a h o .
b - M a t e r i a l was d e t e c t e d in the l a b o r a t o r y b lank s . Q u a n t i t y r e p o r t e d i s >5X
the amount f o u n d in the b lank . A f a l s e p o s i t i v e re su l t may e x i s t .
j - The a s s o c ia t ed numerical value is an e s t i m a t e d q u a n t i t y because the
amount d e t e c t e d i s b e l ow t h e c o n t r a c t required d e t e c t i o n l i m i t ( C R D L ) o r
because minor q u a l i t y c on t ro l c r i t e r i a vere not met. Presence of them a t e r i a l i s r e l i a b l e .
u - The m a t e r i a l was a n a l y z e d f o r , but was not d e t e c t e d . The a s s o c i a t e d
numerical value i s the e s t i m a t e d sampl e q u a n t i t a t i o n l i m i t or CRDL.
[ ] - T h e a s s o c i a t e d numerical value i s a n e s t i m a t e d q u a n t i t y because t h e
amount d e t e c t e d i s b e low t h e c o n t r a c t r equired d e t e c t i o n l i m i t ( C R D L ) .
Presence o f t h e m a t e r i a l i s r e l i a b l e . ( I n o r g a n i c d a t a o n l y ) .



T A B L E 5 C O N T .
I N O R G A N I C A N A L Y T I C A L R E S U L T S F O R

S U R F A C E W A T E R S A M P L E S ( M g / D
R I C H A R D S O N F L A T T A I L I N G S

S U M M I T C O U N T Y , U T A H
TDD F08-8903-06 - PAN FUT0039HDA

S A M P L E #
T R A F F I C R P T #
S A M P L E L O C A T I O N

A l u m i n u m
A n t i m o n y
A r s e n i c
BariumB e r y l l i u m
C a d m i u m
C a l c i u m
C h r o m i u m
C o b a l t
C o p p e r
I r o n
LeadM a g n e s i u m
Mangane s e
Mercury *
N i c k e lP o t a s s i u m
S e l e n i u mS i l v e r
S o d i u m
T h a l l i u m
V a n a d i u m
Z i n c

R F T - O P W - 1 A
M H P - 5 3 2
PONDED AREA
AT BASE OF
T L G S D A M
[ 2 3 . 0 J u b
19. 9u
[ 2 . 9 ][ 3 7 . 3 ] u b
l . l u1.8u312000
2.8u
[ 6 . 3 ] u b
[ 1 . 2 ] u b
503b0.90u
56100b
12900b
0.20u
9.7u538012. Ou1.6u
60000b0.90u
2.7u[ 1 9 . 8 ] u b

R F T - O P V - 1 B
M H P - 5 3 3
PONDED AREA
AT BASE OF
T L G S D A M
317b
19. 9u
33.1[ 8 2 . 2 ] u b
l . l u[ 3 . 6 ] u b369000b2.8u
[ 5 . 6 ] u b[ 6 . 6 ] u b10200b6 8 . 2 b j58800b
21400b
0.20u9.7u9960[ 1 8 . 5 ] u b1.6u
63400b0.90u
2.7u
759b

* - R e s u l t s have been p r o v i d e d by K e y s t o n e L a b o r a t o r y of H o u s t o n , T e x a s . The
r e m a i n i n g r e s u l t s a r e f r o m analys e s c o n d u c t e d b y S i l v e r V a l l e y L a b o r a t o r i e s o f
K e l l o g , I d a h o .
b - M a t e r i a l was d e t e c t e d in the . l a b o r a t o r y b lanks . Q u a n t i t y r e p o r t e d i s >5X
the amount f o u n d in the b lank . A f a l s e p o s i t i v e r e s u l t may e x i s t .
u - The mater ial was analyzed f o r , but was not d e t e c t e d . The a s soc ia t ed
numerical value i s the e s t i m a t e d s a m p l e q u a n t i t a t i o n l i m i t or C R D L .

[ ] - T h e a s s o c i a t e d numerical value i s a n e s t i m a t e d q u a n t i t y because t h eamount d e t e c t e d i s b e low t h e c on trac t required d e t e c t i o n l i m i t ( C R D L ) .
Presence o f t h e m a t e r i a l i s r e l i a b l e . ( I n o r g a n i c d a t a o n l y ) .



A P P E N D I X A
S A M P L E C O L L E C T I O N A N D S H I P M E N T I N F O R M A T I O N



S A M P L E I D

A P P E N D I X A
S A M P L E C O L L E C T I O N A N D S H I P M E N T I N F O R M A T I O N

R I C H A R D S O N F L A T T A I L I N G S
S U M M I T C O U N T Y , U T A H

T D D F08-8903-06 - P A N F U T 0 0 3 9 H D A

P A R A M E T E R S T R A F F I C R P T t t S A M P L E T A G # C H A I N O F C U S T O D Y
R F T - S W - 1 A
R F T - S U - 1 B
R F T - S W - 2 A
R F T - S W - 2 B
R F T - S W - 3 A
R F T - S W - 3 B
R F T - S V - 4 A
R F T - S W - 4 B
R F T - S U - 5 A
R F T - S W - 5 B
R F T - S U - 6 A
R F T - S V - 6 B
R F T - S V - 7 A
R F T - S V - 7 B
R F T - S U - 8 A
R F T - S U - 8 B
R F T - S U - 9 A
R F T - S W - 9 B
R F T - S V - 1 0 A
R F T - S W - 1 0 B
R F T - S U - 1 1 A
R F T - S W - 1 1 B
R F T - S W - 1 2 A
R F T - S U - 1 2 B
R F T - S V - 1 5 A
R F T - S V - 1 5 B
R F T - S V - 1 6 A
R F T - S U - 1 6 B
R F T - S W - 1 7 A
R F T - S V - 1 7 B
R F T - S V - 1 8 A
R F T - S V - 1 8 B
R F T - T A - 1
R F T - T A - 2
R F T - T A - 3
R F T - T A - 4
R F T - T A - 5
R F T - O P W - 1 A
R F T - O P W - 1 B

M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S

M H P - 5 2 5
M H P - 5 2 6
M H P - 5 2 3
M H P - 5 2 4
M H P - 5 2 1
M H P - 5 2 2
M H P - 5 1 5
M H P - 5 1 6
M H P - 5 1 7
M H P - 5 1 8

• M H P - 5 1 9
M H P - 5 2 0
M H P - 5 0 9
M H P - 5 1 0
M H P - 5 1 1
M H P - 5 1 2
M H P - 5 0 6
M H P - 5 0 7
M H P - 5 0 3
M H P - 5 0 4
M H P - 5 2 8
M H P - 5 2 7
M H P - 5 1 3
M H P - 5 1 4
M H P - 5 2 9
M H P - 5 3 0
M H P - 5 3 4
M H P - 5 3 5
M H P - 5 3 7
M H P - 5 3 8
M H P - 5 3 9
M H P - 5 4 0
M H L - 9 5 5
M H L - 9 5 6
M H P - 5 0 0
M H P - 5 0 1
M H P - 5 0 2
M H P - 5 3 2
M H P - 5 3 3

8-94551
8-94552
8-94553
8-94556
8-94554
8-94555
8-94557
8-94558
8-94559
8-94560
8-94561
8-94562
8-94563
8-94564
8-94565
8-94566
8-94567
8-94587
8-94568
8-94569
8-94591
8-94590
8-94588
8-94589
8-94593
8-94593
8-94599
8-94600
8-94527
8-94527
8-94529
8-94530
8-94580
8-94581
8-94582
8-94583
8-94584
8-94595
8-94596

8-11438
8-11438
8-11438
8-11438
8-11438
8-11438
8-11438
8-11438
8-11438
8-11438
8-11438
8-11438
8-11446
8-11446
8-11446
8-11446
8-11446
8-11446
8-11446
8-11446
8-10998
8-10998
8-10998
8-10998
8-10998
8-10998
8-10997
8-10997
8-10997
8-10997
8-10997
8-10997
8-11446
8-11446
8-11446
8-11446
8-11446
8-10998
8-10998

' 7 C V C I - 5 G " 3 C 3 T



A P P E N D I X A C O N T .
S A M P L E C O L L E C T I O N A N D S H I P M E N T I N F O R M A T I O N

R I C H A R D S O N F L A T T A I L I N G S
S U M M I T C O U N T Y , U T A H

T D D F08-8903-06 - P A N F U T 0 0 3 9 H D A

S A M P L E I D P A R A M E T E R S S A S # S A M P L E T A G # C H A I N O F C U S T O D Y
R F T - S E - 1
R F T - S E - 2
R F T - S E - 3
R F T - S E - 4
R F T - S E - 5
R F T - S E - 6
R F T - S E - 7
R F T - S E - 8
R F T - S E - 9
R F T - S E - 1 0
R F T - S E - 1 6
R F T - S E - 1 7
R F T - O S E - 1
R F T - O S E - 2

M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S
M E T A L S

M E T A L S

4 7 2 5 H - 0 1
4725H-02
4 7 2 5 H - 0 34 7 2 5 H - 0 4
4 7 2 5 H - 0 5
4 7 2 5 H - 0 64 7 2 5 H - 0 7
4 7 2 5 H - 0 8
4 7 2 5 H - 0 9
4 7 2 5 H - 1 0
4 7 2 5 H - 1 34 7 2 5 H - 1 4
4725H-11
4 7 2 5 H - 1 2

8-94570
8-945718-94572
8-945738-94574
8-94575
8-945768-94577
8-94578
8-94579
8-94525
8-94528
8-94594
8-94597

8-11437
8-11437
8-114378-114378-114378-114378-11437
8-114378-11437
8-114378-11440
8-11440
3-11437
8-11437



A P P E N D I X B
S A M P L I N G P H O T O L O G



P H O T O 1 : W E S T F A C I N G P H O T O O F S A M P L E L O C A T I O N R F T - S W / S E - 4 .

P H O T O 2 : W E S T F A C I N G P H O T O O F F I T M E M B E R C O L L E C T I N G T A I L I N G S S A M P L E
R F T - T A - 1 .



P H O T O 3 ( L E F T ) : N O R T H W E S T F A C I N G
P H O T O O F F I T M E M B E R
C O L L E C T I N G T A I L I N G S S A M P L E
R F T - T A - 2 .

S O U T H F A C I N G
P H O T O O F F I T M E M B E R
C O L L E C T I N G T A I L I N G S
S A M P L E R F T - T A - 3 .



P H O T O 5 : S O U T H W E S T V I E W O F S A M P L E L O C A T I O N
R F T - T A - 4 . •



rr •---

•-

P H O T O 6 : S O U T H V I E W O F S A M P L E L O C A T I O N R F T - T A - 5 .



P H O T O 7 : F I T M E M B E R C O L L E C T I N G S A M P L E R F T - S W - 9 .



P H O T O 8 : N O R T H E A S T F A C I N G P H O T O O F F I T M E M B E R
C O L L E C T I N G S U R F A C E W A T E R S A M P L E
R F T - S W / S E - 7 .



P H O T O 9 : S O U T H E A S T F A C I N G P H O T O O F F I T M E M B E R
C O L L E C T I N G S A M P L E R F T - S W / S E - S .



*?^;^m^

P H O T O 1 0 : N O R T H F A C I N G P H O T O O F S A M P L E L O C A T I O N
R F T - S W / S E - 6 .



^fM£"^^&-'-^:^-~? ^fc^-s ' " A * * ' : v - ' v . ' C i - ' - s l^̂ i£̂ $V:̂ 7̂%3^:'t^S"^ft"

P H O T O 1 1 : W E S T F A C I N G P H O T O O F S A M P L E L O C A T I O N
R F T - S W / S E - 5 .



P H O T O 1 2 ( A B O V E ) : . S O U T H F A C I N G
P H O T O O F S U R F A C E W A T E R
S A M P L E L O C A T I O N R F T - O P W - 1
A N D R F T - O S E - 1 A T B A S E O F
T A I L I N G S D A M .

P H O T O 1 3 ( L E F T ) : N O R T H E A S T
F A C I N G P H O T O O F OPPOR-
T U N I T Y S E D I M E N T S A M P L E
L O C A T I O N R F T - O S E - 2 .



A P P E N D I X C

Q U A L I T Y A S S U R A N C E R E V I E W



R E G I O N V I I I S U M M A R Y O P D A T A Q U A L I T Y A S S U R A N C E REVIEW
***guideline r e f e r e n c e s are f r o m C o n t r a c t 1787***

Case N o . : 12334 TDD N o . : FO-8909-08
S i t e : Richardson F l a t s
C o n t r a c t o r L a b o r a t o r y : S i l v e r V a l l e y L a b s , I n c . ; K e l l o g g , I D
Data Reviewer : Lynn F i s c h e r Date of Review: Oct. 11, 1989
S a m p l e M a t r i x : 19 low waters
A n a l y s i s : M e t a l s and Mercury.
S a m p l e N o s . : M H P 5 2 0 , M H P 5 2 1 , M H P 5 2 2 , M H P 5 2 3 , H H P 5 2 4 , M H P 5 2 5 , M H P 5 2 6 ,

M H P 5 2 7 , H H P 5 2 8 , M H P 5 2 9 , M H P 5 3 0 , M H P 5 3 2 , M H P 5 3 3 , M H P 5 3 4 ,
M H P 5 3 5 , H H P 5 3 7 , M H P 5 3 8 , M H P 5 3 9 , a n d M H P 5 4 0 .

( ) Data are a c c e p t a b l e for use.
( X ) D a t a a r e a c c e p t a b l e f o r u s e w i t h q u a l i f i c a t i o n s n o t e d .
( ) Data are p r e l i m i n a r y - p e n d i n g v e r i f i c a t i o n .
( ) Data are u n a c c e p t a b l e .

A c t i o n required by DPO? '
No X Yes __ The f o l l o w i n g i t e m s require a c t i o n :

A l l Mercury d a t a i s u n u s a b l e because o f mis sed h o l d i n g t ime s . M e r c u r y
a n a l y s i s however was p e r f o r m e d by K e y s t o n e , TX p r i o r to s a m p l e s b e ing
s h i p p e d o n t o S i l v e r V a l l e y f o r a n a l y s i s , t h i s d a t a i s being used. S M O ,
or whomever d e c i d e d to f o r w a r d the s a m p l e s s hou ld always c o n s i d e r
h o l d i n g t i m e r e q u i r e m e n t s when making the s e d e c i s i o n s .

A c t i o n required b y p r o j e c t o f f i c e r ?
No X Yes



The f o l l o w i n g are our f i n d i n g s :
Data are a c c e p t a b l e for use, w i t h the e x c ep t i on of the mercury ana ly s i s ,w i t h t h e f o l l o w i n g q u a l i f i c a t i o n s .

H o l d i n g t ime c r i t e r ia were me t f or a l l analys i s w i t h th e e x c e p t i o n o fthe mercury cold vapor analys i s ; all the mercury r e su l t s are f l a g g e d"a", unusable.

All c a l i b r a t i o n f r e q u e n c i e s and requirements were met.

Q u i t e a few c on taminan t s were d e t e c t e d in analysi s o f the i n i t i a l ,c o n t i n u i n g , and labora t ory p r e p a r a t i o n blanks they are: aluminum,a n t i m o n y , barium, calc ium, cadmium, c o b a l t , c o p p e r , iron, magnes ium,manganese, p o t a s s i u m , s e l enium, s i lver , s od ium, z inc, and lead. Alls a m p l e s w i t h p o s i t i v e r e s u l t s f o r these ana ly t e s were f l a g g e d "ub"," u j " , or "b". "UB" was used to f l a g tho s e r e s u l t s d e t e c t e d below thec o n t r a c t required d e t e c t i o n l i m i t ( C R D L ) , "u j" w a s used t o f l a g t h o s er e s u l t s grea t er than the CRDL but l e s s than f i v e t i m e s the g r e a t e s tamount d e t e c t e d in any b lank, and "b" was used to f l a g all o t h e rp o s i t i v e r e s u l t s .

Brackets are a p p l i e d to al l r e s u l t s grea t er than the in s t rumentd e t e c t i o n l i m i t (IDL) bu t less than the CRDL.

D u p l i c a t e r e s u l t s f o r t h e f o l l o w i n g a n a l y t e s were o u t s i d e l i m i t s ( + / -20%), however none were f l a g g e d because all were a s so c ia t ed w i t h e i t h e r
r e s u l t s below the CRDL, c o n t a m i n a n t s d e t e c t e d in the b lank s , or one of
the values va s u n d e t e c t e d : a luminum, c o p p e r , iron, p o t a s s i u m , arsenic,and se lenium.
A n a l y s i s o f the s p i k e d s a m p l e had two o u t l i e r s , lead ( 1 6 . 7 x 0 ands e lenium (-134.3%), l i m i t s are (75-125%). All lead r e s u l t s were f l a g g e d
" j " , r e s u l t s may be biased low. No f l a g s were added to s e l enium r e s u l t s
s ince b o t h the s a m p l e and s p i k e d s a m p l e r e s u l t s were le s s than the CRDL.
A l l o t h e r q u a l i t y c o n t r o l ( Q C ) c r i t e r i a were me t .

. . .........re cyc l ed p a p e r r n i J o e V and environmentrecycled p a p e r milafff and e n v i n m n i r n i



Inorganic Data Comple t ene s s Checkli s t

Inorgan i c analys i s d a t a ( F o r m I )
I n i t i a l c a l i b r a t i o n a n d c o n t i n u i n g c a l i b r a t i o n v e r i f i c a t i o n ( F o r mI I A )
C R D L s tandard f o r A A a n d I C P ( F o r m I I B )
Blanks ( F o r m I I I )
I C P i n t e r f e r e n c e Check s a m p l e ( F o r m I V )
S p i k e s a m p l e recovery ( F o r m V A )
P o s t d i g e s t i o n s p i k e s a m p l e recovery ( F o r m V B )
D u p l i c a t e s ( F o r m V I )
L a b o r a t o r y c o n t r o l s a m p l e ( F o r m V I I )
S t a n d a r d a d d i t i o n r e s u l t s ( F o r m , V I I I )
I C P serial d i l u t i o n s ( F o r m I X )
H o l d i n g t ime s ( F o r m X )
I n s t r u m e n t d e t e c t i o n l i m i t s - q u a r t e r l y ( F o r m X I )
I C P in t ere l ement correct ion f a c t o r s - q u a r t e r l y ( F o r m I I )i
I C P l inear r a n g e s - q u a r t e r l y ( F o r m X I I I )
R a w d a t a f o r i n t e r f e r e n c e checks
R a w d a t a f o r c a l i b r a t i o n s t a n d a r d s
Raw d a t a f or b lanks
Raw d a t a for CRI a n d / o r CRA
R a w d a t a f o r s a m p l e s
R a w d a t a f o r d u p l i c a t e s
Raw d a t a f o r s p i k e s
T r a f f i c r e p o r t s



Contrac t Compl iance
I. I n i t i a l and Cont inu ing Cal ibra t ion V e r i f i c a t i o n ( I C V and C C V )( g u i d e l i n e s p g . E-4, F o r m I I A )

1. Was instrument ca l i bra t ed d a i l y and each t ime it was set up?yes X no __
2. Were in s t rument s c a l i b ra t ed using 1 blank and several s t a n d a r d s ?yes X no __
3. Were c a l i b r a t i o n v e r i f i c a t i o n s w i t h i n 90-110*?yes X no __
4. Were c o n t i n u i n g c a l i b r a t i o n s run at 10X frequency?yes X no __
5. Were th e raw d a t a c o r r e c t l y transcr ibed on to F o r m IIA?yes X no __I I . CRDL S t a n d a r d s f o r I C F ( C R I ) and/or A A ( C R A ) ( g u i d e l i n e s p g . E-6,
F o r m I I B )
1. For ICP analys i s , vere s t andard s ( C R I ) @ 2x the CRDL or the IDL(whichever was g r e a t e r ) analyzed at the b eg inning and the end ofeach s a m p l e run, or at a minimum of t w i c e / 8 hour s h i f t ,

whichever was more f r e q u e n t ? yes X no __
2. For furnace AA analys i s , were s tandard s ( C R A ) analyzed at thebeg inning and the end of each s a m p l e run, or at a minimum oft w i c e / 8 hour s h i f t , whichever was more f r e q u e n t ?yes X no __
3. W e r e t h e CRI a n d / o r CRA s t a n d a r d s analyzed a f t e r t h e ICV?yes X no __
4. W e r e the s e d a t a r e p o r t e d on F o r m IIB?yes X no __
5 . W e r e t h e r a w d a t a c o r r e c t l y t ran s cr i b ed o n t o F o r m I I B ?yes X no __

I I I . Blanks ( g u i d e l i n e s p g . E-6, F o r m I I I )
1 . W a s t h e i n i t i a l c a l i b r a t i o n b lank ( I C B ) ana lyzed i m m e d i a t e l y

a f t e r t h e i n i t i a l c a l i b r a t i o n v e r i f i c a t i o n ( I C V ) ?yes X no __
2. Was a c on t inu ing c a l i b r a t i o n blank ( C C B ) analyzed i m m e d i a t e l ya f t e r each c o n t i n u i n g c a l i b r a t i o n v e r i f i c a t i o n ( C C V ) ?

yes X no __
3. Was a p r e p a r a t i o n b lank ( P B ) analyzed at a f r e q u e n c y of at

l ea s t 1 in 20 s a m p l e s ? yes X no __ NA
••<•«!< i«\ ami i - ! i i | r m i i i i f r i !



4. Hov many e l emen t s vere d e t e c t e d above the CROLs? o (if 0, goto ques t ion 5)
4a. Hov many e l emen t s vere d e t e c t e d in the blanks at grea t erthan one-hal f the amount d e t e c t e d in any sampl e?

5 . Were rav d a t a c o r r e c t l y t ranscr ib ed onto F o r m III?yes X no __Comment s : See narrative for e l ement s d e t e c t e d in blanks.

I V . I C P I n t e r f e r e n c e Checks ( I C S ) ( g u i d e l i n e s p g . E-7, F o r m I V )
1. Was the ICS analyzed tvice per 8 hour s h i f t ?yes X no __
2 . W e r e t h e I C S s ana lyz ed b e f o r e a n d a f t e r s a m p l e s ?yes X no __
3. Was any massive i n t e r f e r e n c e d e t e c t e d ?yes __ no X
4. Were the ICSs w i t h i n ±2Q% mean value?yes X no __
5. Were rav d a t a c o r r e c t l y t rans cr ib ed o n t o F o r m IV?

V . S p i k e S a m p l e Analy s i s ( S ) ( g u i d e l i n e p g . E-8, F o r m V )
1. Were s p i k e s analyzed at a f r e q u e n c y of 1 in 20 s a m p l e s ?y e s ' X no __
2. W e r e s p i k e recoveries c o r r e c t l y c a l c u l a t e d ?

yes X no __
( S S R - S R )

7, recovery SA X 100
S S R = S p i k e d S a m p l e R e s u l t
S R = S a m p l e R e s u l t
S A = S p i k e A d d e d

3. W e r e s p i k e recoverie s w i t h i n the range o f 75-125%?yes __ no X
3 a . F o r recoveries o u t s i d e t h i s range , were a s s o c i a t e d d a t a

f l a g g e d "N" by the l a b o r a t o r y on F o r m s I and V?
yes X no __ NA __

(an e x c e p t i o n i f g r a n t e d where th e s a m p l e c o n c e n t r a t i o n i s >4X
t h e s p i k e c o n c e n t r a t i o n )

4. ' Were raw d a t a c o r r e c t l y t ran s c r i b ed o n t o F o r m V?



yes X no __
* R e f e r to page E-9 (SOV 787) for i n f o r m a t i o n regarding the amount ofs p i k e to be added for each analy t e and for other i n f o r m a t i o n about theS p i k e S a m p l e A n a l y s i s .

_ V T . Duplicate s ( D ) ( g u i d e l i n e s p g . E - l l , F o r m V I )
1. W e r e d u p l i c a t e s analyzed at a f r equency of 1 in 20 s a m p l e s ?yes X no __
2. Vere RPDs c o r r e c t l y c a l c u l a t e d ? yes X no __

RPD = 3-D X 100
( S + D ) / 2

S = S a m p l e
D = D u p l i c a t e



3a. For sample concentrations >5x the CRDL, were RPDs ±20X7 ( l i m i t so f ±35Z a p p l y f o r s o i l / s e d i m e n t / t a i l i n g s s a m p l e s )yes X no __^ NA __
3b. For sample concentrat ions >5x the CRDL, did d u p l i c a t e analysisr e s u l t s f a l l o u t s i d e the contro l vindov o f ± the CRDL?yes __ no X NA __
3c. Where the RPDs exceeded the c on tro l l i m i t s , vere the d a t af l a g g e d A*' on F o r m s I and VI by the l abora tory?yes X no __ NA __
4. Were raw d a t a c o r r e c t l y t rans cr i b ed onto F o r m VI?yes X no __

- O t h e r C o n s i d e r a t i o n s :- F i e l d blanks cannot be used for d u p l i c a t e analyse s
- D u p l i c a t e s must be analyzed for each a n a l y t i c a l me thod
V I I . Laboratory C o n t r o l S a m p l e ( L C S ) Analysi s ( g u i d e l i n e p g . E-12, F o r m

V I I )
1. Was an LCS analyzed for every s a m p l e d e l i v e r y group or batchof s a m p l e s , whichever was more f r e q u e n t ?yes X no __
2. W e r e recoveries w i t h i n the 80-1202: l i m i t ?yes X no __

-if the recoveries were o u t s i d e t h i s range the analysi s mustbe t e r m i n a t e d , the p r o b l e m corrected and the previous s a m p l e sa s s o c ia t ed w i t h tha t LCS r e d i g e s t e d and reanalyzed.
3. Were the raw d a t a c o r r e c t l y transcr ibed onto F o r m VII?

yes X no--__
V I I I . Furnace Atomic A b s o r p t i o n ( A A ) Q C Analys i s ( g u i d e l i n e s p g .
E-14, F o r m V I I I )
1. Does the raw d a t a package c o n t a i n a b s o r f a a n c e values for two

i n j e c t i o n s p er s a m p l e , th e average values and the r e l a t i v e
s t a n d a r d d e v i a t i o n ( R S D ) ? yes X no ___

2 . F o r a n a l y t e c o n c e n t r a t i o n s > t h e C R D L , d i d t h e R S D f o r t h e
d u p l i c a t e i n j e c t i o n s agree w i t h i n 20%? (i f yes, go t o qu e s t i on3 )

yes X no __
RSD = SD X 100

M
S D = S t a n d a r d D e v i a t i o n o f D u p l i c a t e I n j e c t i o n sM = Mean o f D u p l i c a t e I n j e c t i o n s



2a. Were s a m p l e s that exceeded the 20£ cr i t er ia reanalyzed?yes __ no __
2b. Did any reanalyzed sample s exceed the 203J c r i t e r ia?yes __ no __
2c . If yes, d id t h e l a b o r a t o r y f l a g t h e d a t a o f F o r m I w i t h an' M ' ? yes no

3. Vas the recovery of the s p i k e > 402? (if yes, go to q u e s t i o n
4). yes X no __
If no , va s t h e s a m p l e d i l u t e d and rerun w i t h another s p i k e ?yes no

4. Vas s a m p l e absorbance >50% of s p i k e absorbance?* (if yes, got o q u e s t i o n 5 ) . yes _ no X
* S p i k e absorbance = absorbance o f s p i k e d s a m p l e - absorbance o f s a m p l e .

4a. For s p i k e recoveries between 85 and 115%, were r e s u l t sr e p o r t e d t o t h e I D L ? yes X no __
RPD = (SSR - SR) x 100

S A
S S R = S p i k e S a m p l e RecoverySR = S a m p l e R e s u l t '
S A = S p i k e A d d e d

4b. For s p i k e recoveries o u t s i d e the 85 and 115% range, werer e s u l t s r e p o r t e d t o t h e I D L a n d f l a g g e d w i t h ' V ?yes X no __
5. Was s p i k e recovery between 85 and 115%? (if no, go toq u e s t i o n 6 )

5a . W e r e r e s u l t s q u a n t i f i e d f r o m c a l i b r a t i o n curve and
r e p o r t e d t o I D L ? yes __ no __

6. Was an MSA at 50, 100 and 150% of the s a m p l e ab sorbanceanalyzed? yes no
6a. Was each MSA a n a l y s i s i d e n t i f i e d in the raw d a t a a l o n gw i t h t h e s l o p e , i n t e r c e p t a n d c o r r e l a t i o n c o e f f i c i e n t ?

yes no
6 b . W e r e th e s e d a t a c o r r e c t l y t ran s c r i b ed o n t o F o r m V I I I ?

:5£*''£f£SSSSSl . • • • o j i i j r i m u j . • n i j r n n m i M Usiut emwwaiim



yea no
6c. Vere c o r r e l a t i o n c o e f f i c i e n t s ( r ) > 0.995?yes no
6d. If no, were HSAs run once more?yes no
- If. the corre la t ion c o e f f i c i e n t s were s t i l l > 0.995, d a t a onF o r m I must b e f r o m t h e r u n w i t h t h e beat ' r * a n d t h e da tao n Forms I a n d V I I must b e f l a g g e d w i t h a ' + ' .

Vere these c r i t er ia met? yes no

6 e . Vere a l l H S A o b t a i n e d d a t a marked v i t h a n ' S ' o r a n S + o nf o r m I?. yes no
I X . I C P Serial D i l u t i o n ( L ) Analysi s ( g u i d e l i n e s p g . E-12, F o r m I X )

1. Was an ICP serial d i l u t i o n p e r f o r m e d on each g r o u p of s a m p l e so f a s i m i l a r m a t r i x ( i . e . , s o i l , w a t e r ) and c o n c e n t r a t i o n( i . e . , l ow, h i g h ) or f or each sampl e d e l i v e r y g r o u p , whichever
was more f r e q u e n t ? yes X no __

2. For e lements w i t h concentrations >10X the CRDL, did any exceedthe serial d i l u t i o n r e s u l t s by more than 102? (if no, s k i pques t ions 3 and 4) jyes X no __
/ / — —I - SX d i f f e r e n c e = I X 100

I = I n i t i a l S a m p l e R e s u l t
S = S e r i a l D i l u t i o n Resul t ( i n s t r u m e n t r ead ing X 5 )

3. W h i c h e l ement s had concen tra t i on s tha t exceeded the 10X
c r i t e r i a ? o n l y t h o s e a s s o c i a t ed v i t h u n d e t e c t e d values o r b lankc on taminanac s .

4 . D i d t h e l a b o r a t o r y f l a g the s e d a t a w i t h a n ' S ' o n F o r m I X ?yes no
5. Were the raw d a t a c orr e c t ly transcribed onto F o r m IX?yes X no __

X . Ins trument D e t e c t i o n L i m i t s ( I D L ) ( g u i d e l i n e s p g . E-13, F o r m X I )
1. W e r e I D L s r e p o r t e d f or each analyzed e l e m e n t ?yes X no __
2. Were IDLs r e p o r t e d f or each in s t rument used?

yes X no __
3. Did the I D L s meet the contract requirements? ( r e f e r co pg.

E-13, SOW 787)
_.. ______. _____...______,_Yes X ____.no______________. .,___



' "'

X I . Intereleiant Corrections f o r I C P ( g u i d e l i n e s p g . E-13, F o r m X I I )
1. Were correc t ion f a c t o r s r epor t ed on F o r m XII?yes X no __

X I I . Linear Range Analysis ( L E A ) (gu ide l in e s p g ; E-14, Form X I I )

1. Was a l inear range v e r i f i c a t i o n s t a n d a r d ana lyzed?yes X no __
2. Was the r e s u l t s w i t h i n ±5X of the true value?yes X no __

H o l d i n g Times
L i m i t s : M e t a l s - 6 m o n t h s ; Hg - 30 days; Cn - 28 days.
1. V e r i f i e d d a t e o f s a m p l e r e c e i p t by l a b o r a t o r y 8-16-892. Date of p r e p a r a t i o n / a n a l y s e s ICP - 8-ZA-89

AS - 8-31-89
SE - 8-31-89
PB - 8-29-89

TL - 8-24-89
3. Vere h o l d i n g t i m e s met? ye s X, f o r a l l bu t HG

r e c v c ! i ? c ] G 3 D 8 r . T o i u i r y ; j r u i f m i r o n m e mre cyc l ed p a p e r ecoiogV and environmentrecyc l ed p a p e r irulogV umi environment
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Contract:
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Concentration Units (ug/L or m g / J c g dry- weight): \JQJjL-.
IJ C A S N o . i Analyte
17429-[7440-J 7 4 4 0 -J 7 4 4 0 -17440-J 7 4 4 0 -17440-17440'J 7 4 4 Q -17440«J 7 4 3 9 -17439-17439-17439-
J 7 4 3 9 -17440-17440-17732-17440-17440-j 7 4 4 0 -
J 7 4 4 0 -J 7 4 4 0 "
I____

90-5
36-033-239-341-7
43-970-247-348-450-889-692-195-4
96-5
97-6
02-009-749-222-4
23-528-0
62-266-6

1 1Concentration t c j- 1 M l

1Antimony_j Arsenic_j BariumI Berylliumj cadmiumj calcium _{ChromiumI C o b a l t _ _{ C o p p e r _ _j I r o n _ _ _tLaad{Magnesium((Manganese (1 Mercury_j1 Nicke l__1I Potassium|j s e l en ium1 Silverj S o d i u ml T h a l l i u m _ t(Vanadium |1 Zinc^___'1 cyanide_
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1 C A S N o .
i
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U . S . E P A - C L P
1

I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : S I L V E R V A L L E Y L A B S , I N C . C o n t r a c / : ; u u J*7
L a b C o d e : S I L V E R Case N o . : 12334 S A S N o . :

E P A S A M P L E N O .

! M H P 5 2 S

S D 6 N o . : M H P 5 2 0
r t a t r i x ( s o i l / w a t e r ) : W A T E R
L e v e l C l o w / m e d ) :
7 . S o l i d s :

L O W
0.0

L a b S a m p l e I D :
Date R e c e i v e d : 0 8 / 1 6 / 8 3

C o n c e n t r a t i o n U n i t s ( u g / L o r m g / k g d r y w e i g h t ) : U G / L

C A S N o .
7429-90-5
7440-36-0
7440-33-2
7440-39-3
744O-41 -7
7440 -43 -9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439 -95 -4
7439-96-5
7439-97-6
7440-02-0
744O-O9-7
7732-49-2
74-40-22-4
744O-23-5
7440 -23 -0
7440-62-2
7440-66-6

' ! A n a l y t e
! A l uminum! A n t i m o n v
! A r s e n i c
I B a r i u m
! Bervl 1 ium
! C a d m i u m
! Cal c i um! C h r o m i u m
! Co ba i t
! C o n g e r
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C l a r i t y A f t e r : C L E A R

r l l -

T e x t u r e :
A r t i f a c t !

F O R M I - I N 7 / S 8



U . S . EPA - CLP
1 E P A S A M P L E - N O .

M H P 5 2 3
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : S I L V E R V A L L E Y L A B S , I N C . C o n t r a c t ; u S D ? 0 0 7 1 ' ______ _H S * / < rL a b C o d e : S I L V E R Case N o . : 12334 S A S N o . : S D G N o . : M H P 5 2 0
M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m o l e I D :
L e v e l C l o w / m e d ) : L O W D a t e R e c e i v e d : 0 8 / 1 6 / 8 3

' / . S o l i d s ; 0.0
C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ) : U G / L

C A 3 N o .
7429-90-5
744O-36-O
7440 -33 -2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
744O-43-4
7440-50-3
7439-39-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7732-49-2
7440-22-4
7440-23-5
7440-23-0
7440-62-2
744O-66-6

A n a l y t e
A l u m i n u m
A n t i m o n y
A r s e n i c
B a r i u m
Bervl l i u mC a d m i u m
C a l c ium
C h r o m i u m
C o b a l tC o g g e rI r o nL e a d
M a a n e s i u m
Manaane s e
M e r c u r y
N i c k e l
P o t a s s i u m
S e l e n i u m
S i l v e r
S o d i u m
T h a i l i u m
V a n a a i urn
Z i n c
C y a n i a e
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T e x t u r e :
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U . S . E P A - C L P
E P A S A M P L E N O .

M H P 5 3 0
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : S I L V E R V A L L E Y L A B S , I N C . C o n t r a c t ; u O D Q 0 0 ?
L a b C o d e : S I L V E R Case N o . : 12334 S A S N o . : S D G N o . : M H P 5 2 0
M a t r i x ( . ' s o i l / w a t e r . ' ) : W A T E R L a b S a m p l e I D :
L e v e l C l o w / m e d ) : L O W D a t e R e c e i v e d : 0 8 / 1 S / 8 9
7. S o l i d s : 0.0

C o n c e n t r a t i o n U n i t s ( u g / L o r m g / k g d r y w e i g h t ) : U G / L

C A 3 N o .
7423-90-5
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7440-33-2
7440-33-3
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7440-70-2
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7433-92-1
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7433-96-5
7439-97-6
74-3-0 -O2 -O
7440-09-7
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"7 •* « i /~J —"*'""' — -*
744O-23-5
7440 -2 3 -O
7440-62-2
7440 -66 -6
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! M a n a a n e s e
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! N i c k e l
! P o t a s s i u m
! S e l e n i u m
I S i l v e r
I S o d i u m
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l o r B e f o r e : C O L O R L E S S
l o r A f t e r : C O L O R L E S S
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C l a r i t y B e f o r e : C L E A R
C l a r i t y A f t e r : C L E A R

L A P

T e x t u r e :
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U.S. EPA - CLP
1 E P A S A M P L E . N O .

I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : S I L V E R V A L L E Y L A B S , I N C . C o n t r a c t ; C O D Omfc* ^Jtt' —•—•» —•*^talv*L a b Code-: S I L V E R Case N o . : 12334 S A S N o . : S D G N o . : M H P 5 2 0
M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D :
L e v e l C l o w / m e d ) : L O W Date R e c e i v e d : 0 8 / 1 6 / 8 9
•/. S o l i d s : 0.0

C o n c e n t r a t i o n U n i t s C u g / L o r m q / k g d r y w e i g h t ) : U G / L

C A S N o .
7429-90-5
7440-3S-0
7440 -38 -2
7440-39-3
7440-41 -7
7440-43-9
744O-70-2
7440-47-3
7440-48-4
7440-50-3
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
74-J-0-02-0
7440 -O9 -7
7732-49-2
7440-22-4
7440-23-5
7440 -23 -O
7440-62-2
7440-66-6

1
. ! A n a l y t e
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I A n t i m o n v
I A r s e n i c
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! B e r y l 1 ium
! C a d m i u m
! Cal c i u m
! C h r o m i u m
! C o b a l t
1 Co2Der
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I L e a d
! M a g n e s i u m
! M a n a a n e s e
1 Mer curv
I N i c k e l
! P o t a s s i u m
1 S e l e n i u m
1 S i l v e r
1 S o d i u m
1 T h a i 1 ium
1 V a n a d i u m

I Z i n c
1 C y a n i a e
tl

C o n c e n t r a t i o n
•23.0319.9

• 2 . 9")
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1.3

321000
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1^900
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C o l o r B e f o r e : C O L O R L E S S
C o l o r A f t e r : C O L O R L E S S
C o m m e n t s :

C l a r i t y B e f o r e : C L E A R
C l a r i f y A f t e r : C L E A R

T e x t u r e :
A r t i f a c t ;
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U.S. EPA - CLP
1

E P A S A M P L E N O

M H P 5 3 3
I N O R G A N I C A N A L Y S I S D A T A S H E E T

(dL a b N a m e : S I L V E R V A L L E Y L A B S , I N C . C o n t r a c t ; • u O D O 0 0 7 1 ' ___________
f"tC/ff^^~L a b Code: S I L V E R Case N o . : 12334 S A S N o . : S D G N o . : M H P 5 2 0

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D :
L e v e l C l o w / m e d ) : L O W Date R e c e i v e d : 0 8 / 1 6 / 8 9
7. S o l i d s : 0.0

C o n c e n t r a t i o n U n i t s ( u g / L o r m g / k g d r y w e i g h t ) : U G / L
1
I C A S N o .
17429-90-5
17440-36-0

I 7440 -33 -2
17440-39-3
I 7 4 4 O - 4 1 - 7
! 7440-43-9
17440-70-2
J 7 4 4 0 - 4 7 -3
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! 7440 -50 -8
17439-39-6
17439-92-1
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17439-97-6
! 7440-02-0
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1 7440 -22 -i
I 7 4 4 O - 2 2 - 5
17440-23-0
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i

. I A n a l y t e
I A l u m i n u m
1 A n t i m o n v
1 A r s e n i c
1 B a r i u m
I B e r y l l i u m
1 C a d m i u m
1 Cal c ium
1 C h r o m i u m
1 C o b a l t
1 C o g g e r
I I r o n1 L e a d
1 M a g n e s i u m
1 M a n a a n e s e
1 M e r c u r y
1 N i c k e l
1 P o t a s s i u m
1 S e l e n i u m
1 S i l v e r
1 S o d i u m
1 T h a i 1 ium
1 V a n a d i u m
: Z i n c

I C v a n i d e
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C o n c e n t r a t i o n
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U.S. EPA - CLP
E P A S A M P L E N O .

M H P 5 3 4
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : S I L V E R V A L L E Y L A B S , I N C . C o n t r a c t ! -(55 L r J ___________
L a b Code: S I L V E R Case N o . : 12334 S A S N o . : S D B N o . : M H P 5 2 0
M a t r i x C s o i l / w a t e r ) : W A T E R L a b S a m p l e I D :
L e v e l C l o w / m e d ) : L O W Date R e c e i v e d : 0 8 / 1 6 / 8 3
7. S o l i d s : 0.0

C o n c e n t r a t i o n U n i t s O - t g / L o r m g / k g d r y w e i g h t ) : U G / L
1
I C A S N o .
1
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U . S . E P A - C L P
1

I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : S I L V E R V A L L E Y L A B S , I N C . C o n t r a c t ; u u D ' J

(I
L a b C o d e : S I L V E R Case N o . : 12334 S A S N o . ' I s
M a t r i x ( . s o i l / w a t e r ) : W A T E R
L e v e l ( l o w / m e d ) : L O W

E P A S A M P L E N O .

S D G N o . ; M H P 5 2 0
L a b S a m p l e I D :
Date R e c e i v e d : O S / 1 6 / 8 3

7 . S o l i d s : 0. 0
C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ) : U G / L
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R E G I O N V I I I S U M M A R Y O F D A T A Q U A L I T T A S S U R A N C E R B V I B V
***guideline references are f r o m Contract 1787***

Case N o . : 12334 TDD N o . : F08-8909-08
S i t e : Richardson F l a t s
C o n t r a c t o r Laboratory: K e y s t o n e - H o u s t o n
Data Reviewer : A n n e t t e Sackman Date of Reviev: 10-3-89
S a m p l e M a t r i x : 19 Lov U a t e r s
A n a l y s i s : Mercury
S a m p l e N o s . : M H P 5 2 0 , M H P 5 2 1 , M H P 5 2 2 , M H P 5 2 3 , M H P 5 2 4 , M H P 5 2 5 , M H P 5 2 6 ,

M H P 5 2 7 , M H P 5 2 8 , M H P 5 2 9 , M H P 5 3 0 , M H P 5 3 2 , M H P 5 3 3 , M H P 5 3 4 ,M H P 5 3 5 , M H P 5 3 7 , M H P 5 3 8 , M B P 5 3 9 , M H P 5 4 0

( X ) Data a r e a c c e p t a b l e f o r use.
( ) Data are a c c e p t a b l e for use v i th q u a l i f i c a t i o n s no t ed .
( ) Data are p r e l i m i n a r y - p e n d i n g ; v e r i f i c a t i o n .
( ) Data are u n a c c e p t a b l e .

A c t i o n required by DPO?
No X Yes The f o l l o w i n g i t e m s require a c t i on:

A c t i o n required b y p r o j e c t o f f i c e r ?
No X Yes



The f o l l o v i n g are our f i n d i n g s :
All requirements vere met for the mercury analysis except F o r m VII -Laboratory Control S a m p l e vas not included. Since the LCS was analyzedand reported in the raw d a t a and met all other requirements, no action

"i i' i s taken.

ion*. :uui : ' n v i n i i t r t i r n iw nin 4 nmnivn m man i



Inorganic Data Coapletencn Checklist

X Inorganic analysis d a t a ( F o r m I )
X I n i t i a l , ca l i bra t i on and cont inuing ca l ibra t ion v e r i f i c a t i o n ( F o r mI I A )

CRDL standard for AA and ICF ( F o r m IIB)
X Blanks ( F o r m I I I )

I C P in t er f er ence Check sample ( F o r m I V )
X S p i k e s a m p l e recovery ( F o r m V A )

P o s t d i g e s t i o n s p i k e s a m p l e recovery ( F o r m V B )
X D u p l i c a t e s ( F o r m V I )
X L a b o r a t o r y c o n t r o l s a m p l e ( F o r m V I I )

S t a n d a r d a d d i t i o n r e s u l t s ( F o r m V I I I )
I C P serial d i l u t i o n s ( F o r m I X )

X H o l d i n g t imes ( F o r m X )
X I n s t r u m e n t d e t e c t i o n l i m i t s - q u a r t e r l y ( F o r m X I )
X I C P in t ere l ement correc t ion f a c t o r s - q u a r t e r l y ( F o r m I I )
X I C P l inear range s-quarter ly ( F o r m X I I I )

Raw d a t a f or i n t e r f e r e n c e checks
X Rav d a t a for c a l i b r a t i o n s t a n d a r d s
X Raw d a t a for blanks

Raw d a t a for CRI a n d / o r CRA
X Raw d a t a for s a m p l e s
X Raw d a t a for d u p l i c a t e s
X Raw data for sp ike s
X T r a f f i c r e p o r t s



Contract Compl iance
I. Ini t ia l and Continuing Calibration V e r i f i c a t i o n (IC7 and CCV)(guide l in e s p g . E-4, F o r m I I A )

1. Vas instrument calibrated d a i l y and each time it was set up?yes X no
2. Were instruments calibrated using 1 blank and several standards?yes X no
3. Were c a l i b r a t i o n v e r i f i c a t i o n s w i t h i n 90-110X7yes X no
4. Were c on t inu ing c a l i b r a t i o n s run at 102 frequency?yes X no
5. Were the raw da ta correc t ly transcribed onto F o r m IIA?yes X no

Comments: All requirements met.

I I . CRDL S t a n d a r d s f o r I C P ( C R T ) and/or A A ( C R A ) ( g u i d e l i n e s p g . E-6,F o r m I I B )
1. For ICF analys i s , were s t a n d a r d s (CRI) @ 2x the CRDL or the IOL(whichever was grea t er) analyzed at the beginning and the end ofeach sampl e run, or at a minimum of t w i c e / 8 hour s h i f t ,whichever was more frequent? yes no
2. For furnace AA ana ly s i s , were s t a n d a r d s (CRA) analyzed at thebeg inning and the end of each s a m p l e run, or at a minimum oft w i c e / 8 hour s h i f t , whichever was more f r e q u e n t ?yes no
3. W e r e the CRI a n d / o r CRA s t a n d a r d s analyzed a f t e r the ICV?yes no
4. Were these d a t a r epor t ed on F o r m IIB?

yes no
5. Were the raw d a t a c o r r e c t l y t rans cr ib ed onto F o r m IIB?yes no

Comments: N o t required.

racvc i ea p a p e r ••mimmnem



I H . Blanks (gu id e l in e s p g . E-6, Form I I I )
1. Was the i n i t i a l ca l ibrat ion blank (ICB) analyzed i m m e d i a t e l ya f t e r t h e i n i t i a l ca l i bra t i on v e r i f i c a t i o n ( I C V ) ?yes X no
2. Was a cont inuing c a l i b r a t i o n blank (CCB) analyzed i m m e d i a t e l ya f t e r each cont inuing ca l i b ra t i on v e r i f i c a t i o n ( C C V ) ?yes X no
3. Was a p r e p a r a t i o n blank (FB) analyzed at a frequency of atleast 1 in 20 sample s? yes X no NA
4. Hov many e l ement s were d e t e c t e d above the CRDLs? 0 (if 0, got o que s t ion 5 )

4a. Hov many e l ement s vere d e t e c t e d in the blanks at gr ea t e rthan one-hal f the amount d e t e c t e d in any sample?
5. Were raw d a t a c o r r e c t l y transcr ibed on to F o r m III?

yes X no
Comment s : All r equirement s met .

I V . I C P Inter f e r enc e Checks ( I C S ) ( g u i d e l i n e s p g . E-7, F o r m I V )
1. Was the ICS analyzed twice per 8 hour s h i f t ?yes no
2. Were the ICSs analyzed b e f o r e and a f t e r s ampl e s?yes no
3. Was any massive i n t e r f e r e n c e d e t e c t e d ?

yes no
4. Were the ICSs w i t h i n ±20£ mean value?

yes no
5. Were raw d a t a c o r r e c t l y t rans cr i b ed onto F o r m IV?

C o m m e n t s : N o t required.



V . S p i k e Saaple Analysis ( S ) ( g u i d e l i n e p g ; E-3, Fora V )
1. Were spikes analyzed at a frequency of 1 in 20 samples?yes X no
2. Were sp ike recoveries correct ly ca l cu la t ed?yes X no

( S S R - S R )% recovery - SA X 100
S S R = S p i k e d S a m p l e ResultSR = S a m p l e ResultSA = S p i k e A d d e d

3. Were s p i k e recoveries w i t h i n the range of 75-125X7yes X no
3a. For recoveries o u t s i d e t h i s range, were a s soc ia t ed d a t af l a g g e d "N" by the- l a b o r a t o r y on F o r m s I and V?yes no NA X
(an e x c e p t i o n if granted where the s a m p l e c onc en tra t i on is >4X

the s p i k e c o n c e n t r a t i o n )
4. Were raw d a t a c o r r e c t l y transcribed onto F o r m V?yes X no

* R e f e r to page E-9 (SOW 787) for i n f o r m a t i o n regarding the amount ofs p i k e to be added for each ana ly t e and for other i n f o r m a t i o n about the
S p i k e S a m p l e A n a l y s i s .
C o m m e n t s : A l l r equirement s me t .

V T . Dupl i ca t e s ( D ) ( g u i d e l i n e s p g . E - l l , F o r m V I )
1. Were d u p l i c a t e s analyzed at a f r equency of 1 in 20 s a m p l e s ?yes X no
2. Were RPDs c o r r e c t l y c a l c u l a t e d ? yes X no

RED = S - D X 100
( S + D ) / 2

S = S a m p l eD = D u p l i c a t e

9 C V C I 9 G C 2 C 9 T , -ru i« i i i \ ; i r i * j i T i v i r u n m c i un a r ? p p e r " w-o lopv and environmentd caper .-roloev ttnd ennronmem



3a. For sample concentrations >5x the CKDL, vere RPDs ±20X7 ( l i m i t so f ±353T a p p l y f o r s o i l / s e d i m e n t / t a i l i n g s s a m p l e s )ye* X no NA
3b. For sample concentrat ions >5x the CRDL, did d u p l i c a t e analysisre sul t s f a l l o u t s i d e the control vindov of ± the CRDL?yes no X NA
3c. Where the RFDs exceeded the control l i m i t s , vere the dataf l a g g e d **' on Forms I and VI by the laboratory?yes no NA
4. Vere rav d a t a c orr e c t ly transcribed onto F o r m VI?yes X no

- Other C o n s i d e r a t i o n s :- F i e l d blanks cannot be used for d u p l i c a t e analyses- D u p l i c a t e s must be analyzed for each ana ly t i ca l method
C o m m e n t s : All requirements met .

V I I . Laboratory Control S a m p l e ( L C S ) Analys i s ( g u i d e l i n e p g . E-12, F o r m
V I I )
1. Was an LCS analyzed for every sample d e l i v e ry group or ba t chof s a m p l e s , whichever was more f r e q u e n t ?yes X no
2. Were recoveries w i th in the 80-120% l i m i t ?yes X no

-if the recoveries were o u t s i d e t h i s range the analys i s mustbe t e r m i n a t e d , the p r o b l e m corrected and the prev iou s s a m p l e s
as soc ia t ed w i t h that LCS r e d i g e s t e d and reanalyzed.

3. Were th e raw d a t a c o r r e c t l y transcr ibed o n t o F o r m VII?yes no X
C o m m e n t s : F o r m VII was not i n c l u d e d in the d a t a package , however, theLCS was analyzed and met contrac t r equ i r emen t s , t h e r e f o r e , no a c t i o n istaken.



V I H . Furnace Atomic Absorption (AA) QC Analysis (guidel ines pg. E-14,Form V I I I )
1* Does the rav data package contain absorbance values for tvoin j e c t i on s per sample , the average values and the re lat ivestandard deviat ion ( R S D ) 7 yes no
2. For analyte concentrations > the CRDL, did the RSO for thed u p l i c a t e i n j e c t i o n s agree w i t h i n 20X7 (i f yes, go to que s t ion

3) yes no
RSD « SD X 100M
S D = S t a n d a r d D e v i a t i o n o f D u p l i c a t e I n j e c t i o n sM = Mean of D u p l i c a t e I n j e c t i o n s
2a. Were s a m p l e s that exceeded the 202 cr i t er ia reanalyzed?yes no
2b. Did any reanalyzed s a m p l e s exceed the 20X cr i t e r ia?yes no
2c. If yes, did the laboratory f l a g the data of F o r m I w i t h an' M ' ? yes no

3. Was the recovery of the sp ike > 40%? (if yes, go to que s t ion
4). yes no
If no , was the s a m p l e d i l u t e d and rerun w i t h another s p i k e ?yes no

4. Was s a m p l e absorbance 50% of s p i k e ab s o r faanc e?* (if yes , go to
que s t i on 5 ) . yes no

* S p i k e absorbance = absorbance of sp iked s a m p l e - absorbance of sample.

™ c v c , : f i g p a c s r • c . , j < . ! j i : n n j > - ! u j r < > i i m r m



4a. For sp ike recoveries between 85 and 1151, were re su l t srepor t ed to the IDL? yes no
RPD - (SSR - SR) x 100S A .
S S R - S p i k e S a m p l e RecoverySR =• S a m p l e Resul tSA > S p i k e Added

4b. For s p i k e recoveries o u t s i d e the 85 and 1152 range, verer e su l t s r epor t ed t o t h e I D L a n d f l a g g e d w i t h ' V ?yes no
5. Was s p i k e recovery between 85 and 115X? (if no, go toque s t i on 6 )

5a. Were r e s u l t s q u a n t i f i e d f r o m c a l i b r a t i o n curve and
r e p o r t e d t o I D L ? yes no

6. Was an MSA at 50, 100 and 150* of the s a m p l e absorbanceanalyzed? yes no
6a. Was each MSA analys i s i d e n t i f i e d in the raw d a t a a longw i t h t h e s l o p e , i n t e r c e p t a n d c o r r e l a t i o n c o e f f i c i e n t ?yes no
6 b . Were these d a t a c orr e c t ly transcr ibed onto F o r m V T I I ?yes no
6c. Were c o r r e l a t i o n c o e f f i c i e n t s ( r ) > 0.995?

yes no
6d. If no , were MSAs run once more?yes no
- If t h e c o r r e l a t i o n c o e f f i c i e n t s were s t i l l > 0.995, d a t a onF o r m I must b e f r o m t h e r u n w i t h t h e best ' r ' a n d t h e d a t ao n F o r m s I a n d V I I must b e f l a g g e d w i t h a ' + ' .

Were the s e c r i t e r i a m e t ?
yes no



6e . Were a l l HSA obtained data marked vith an 'S' o r an S+ onf o r m I ? yea no
Comments: Not required.

IX. ICP Serial Dilution (L) Analysis (guidel ines pg. E-12, Form IX)
1. Vas an ICF serial d i l u t i o n p e r f o r m e d on each group of samplesof a s imilar matrix ( i . e . , s o i l , w a t e r ) and concentrat ion(i . e . , low, h i g h ) or for each sampl e d e l iv ery group , whicheverwas more f r e q u e n t ? yes no
2. For e l ement s w i t h c onc en tra t i on s >10X the CRDL, did any exceedthe serial d i l u t i o n re su l t s by more than 10*? (if no, sk ipques t ions 3 and 4) yes no

I - SZ d i f f e r e n c e = I X 100
I = I n i t i a l S a m p l e ResultS » S e r i a l D i l u t i o n Resul t ( i n s t r u m e n t r ead ing X5)

3. V h i c h e l ement s had concen tra t i on s that exceeded the 10Zcriteria?
4. Did the labora tory f l a g these d a t a w i t h an *E' on F o r m IX?yes no
5. W e r e the raw d a t a c o r r e c t l y transcr ibed onto F o r m IX?yes no

C o m m e n t s : N o t r equired.

~, ,v c l f e f l n a S I P oroloev and envin.nmentvciea D d o e i w o f o e v n i n u r t i v i n i n m r n i



X. Instrument Detection Limit s (IDL) (gu id e l in e s pg . E-13, Form XI)
1. Vere IDLs repor t ed for each analyzed element?yes X no
2. Vere IDLs repor t ed for each instrument used?yes X no
3. Did the IDLs meet the contract requirements? ( r e f e r to pg.E-13, SOW 787) yes X no

Comment s : All requirements met.

X I . Intere l ement Corrections f o r I C P ( g u i d e l i n e s p g . E-13, F o r m X I I )
1. Were correc t ion f a c t o r s r e p o r t e d on F o r m XII?yes X no

C o m m e n t s : A l l r equ i r emen t s met .

H I . Linear Range Analys i s ( L R A ) ( g u i d e l i n e s p g . E-14, Form X I I )
1. t f a s a l inear range v e r i f i c a t i o n s t andard analyzed?yes X no
2. Was the r e s u l t s w i t h i n ±5% of the true value?yes no



H o l d i n g T i l
L i m i t s t M e t a l s - 6 months? Hg - 3 0 ' d a y s ; Cn - 28 days.
1. V e r i f i e d da t e of sample rece ipt by laboratory 7-21-892. Date of p r e p a r a t i o n / a n a l y s e s 8-3-893. Were h o l d i n g t imes met? yes X no

A n a l y t e M a t r i x Date Prep H o l d i n g H o l d i n g T i m eS a m p l e d Date Time L i m i t / M e t
M e r c u r y L o w W a t e r 7 - 1 8 - 8 9 . 8 - 3 - 8 9 1 6 d a y s 3 0 d a y s y e s



K e y s t o n e 12334-8- 5"

U . S . E P A - C L P
E P A S A M P L E . N O .

M H P 5 2 0
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 6S-W8-OO05 ______________
L a b Code* K E Y T X Case N o . : 12234 S A S N o . : S D G N o . : M H P 5 2 0

M a t r i x ( s o i l / w a t e r ) : W A T E R
L e v e l ( l o w / m e d ) : L O W

L a b S a m p l e I D : 890774002
Date R e c e i v e d : 0 7 / 2 1 / 8 9

7 . - S o l i d s : 0
C o n c e n t r a t i o n U n i t s ( u g / L o r m g / k g d r y w e i g h t J : U S / L

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

1

, ' C A S N o .
1

17429-90-5
17440-3S-0
17440 -33 -2
1744O-39-3
I 7 4 4 O - 4 1 - 7
J 7 4 4 O - 4 3 - 9
J 7 4 4 O - 7 0 - 2
I744O-47-3
J 7 4 4 O - 4 S - 4
J 7 4 4 O - 5 0 - 8
17439-99-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
17439 -O2 -0
! 7440 -09 -7
17782-49-2
! 744O -22 -4
I744O-23-5
17440 -28 -O
I 7 4 4 O - 6 2 - 2
I 7 4 4 O - 6 S - 6!
1

1
! A n a l y t e
! A l u m i n u m _
! A n t i m o n y _
! A r s e n i c _
! Barium __
! B e r y l l i u m
[ C a d m i u m _
!Cal c ium _
! C h r o m i u m _! C o b a l t __
! C o p p e r __
I I r o n

,' L e a d! M a g n e s i u m
! M a n g a n e s e
! M e r c u r y _
! N i c k e l _ ~
1 P o t a s s i u m
! S e l e n i u m _
! S i l v e r __
! S o d i u m __
! T h a i 1 ium_! V a n a d i u m _
I Z i n c _ _ _ _ _! C y a n i d e _
I

C o n c e n t r a t i o n

0 . 20

C

U

Q ! M
! N R
! N R
! N R
! N R
! N R
! N R: N R: N R: N R
! N R
! N R
! N R: N R: N R:cv
! N R: N R: N R
! N R
I N R
! N R: N R: N R
! N R
I

C l a r i t y B e f o r e : T e x t u r e :
C l a r i t y A f t e r : A r t i f a c t s

F O R M I - I N 7 / S 7



K e y s t o n e 12334-8-5*

U . S . E P A - C L P
E P A S A M P L E N O .

M H P 5 2 1 !
I N O R G A N I C A N A L Y S I S D A T A S H E E T I -

11L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : S 3 - W S - O 0 0 5 !___________
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D B N o . : M H P 5 2 0

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 890774005
L e v e l C l o w / m e d ) : L O W Date R e c e i v e d : 0 7 / 2 1 / 3 3
X . S o l i d s : 0

C o n c e n t r a t i o n U n i t s ( u g / L o r m g / k g d r y w e i g h t . ' ) : U G / L

I C A S N o .
1
I 7 4 2 9 - 9 O - 5
! 744O -3S -0
17440-33-2
17440-39-3
17440-41-7
I744O-43-9
•7440-70-2
[7440-47-3
J744O-48-4
17440-50-8
17439-89-6
17439-92-117439-95-4
17439-96-5
17439-97-6
I 7439 -02 -O
; 744O -O9 -7
17732-49-2
I 7 4 4 O - 2 2 - 4
J 7 4 - 4 O - 2 3 - 5
• 744O -23 -O
17440-62-2
I 7 4 4 O - 6 6 - 6
iI
1i

! A n a l y t ei
I A l u m i n u m _
I A n t i m o n y _
1 A r s e n i c _
! Barium __
i B e r y l l i u m! C a d m i u m _
! C a l cium _! C h r o m i u m _
! C o b a l t __
' C o p p e r _ _! I r o n
I L e a d
! M a g n e s i u mI M a n g a n e s e
! M e r c u r y _
I N i c k e l __

•| P o t a s s i u mI S e l e n i u m _
1 S i l v e r __
I S o d i u m __
1 T h a i l i u m _1 V a n a d i u m _
1 Z i n c _____I C y a n i d ei

C o n c e n t r a t i o n

0 . 20

c

u

11a ; Mi
! N R
! N R
I N R
I N R
I N R: N R: N R: N R
! N R
I N R
I N R
I N R
I N R
I N R
! C V
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
t

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

"OOOW8
r e c v c i e p p a p e rer F O R M I - I N ev and environmentan«i r m i r t t n m r r u



K e y s t o n e 12334-8-a
U.S. ERA - CLP

E P A S A M P L E N O .
M H P 5 2 2I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e i K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : . S S - W S - O O O S ____________
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D B N o . : M H P 5 2 0

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 830774006
L e v e l C l o w / m e d i ) : L O W D a t e R e c e i v e d : 0 7 / 2 1 / S 9
% - S o l i d s : 0

C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t . ' ) : U G / L
11
! C A S N o .
•7429-90-5
I 7 4 4 O - 2 S - 0
! 7440 -33 -2
! 7440 -33 -3
1744O-41-7
! 7440 -43 -3
17440-70-2
! 7440 -47 -3
•744O-48-4
J744O-50-3
17433-93-6
! 7433 -92-1! 7433 -95 -4
17433-96-5
! 7439 -97 -6
! 743 3 -02 -O
! 744O -09 -7
17732-49-2
I744O-22-4
I 7 4 4 O - 2 3 - 5
i 744O -29 -O
17440-62-2
I744O-66-6i
i

»i
! A n a l y t e
! A l u m i n u m _
! A n t i m o n y _
! A r s e n i c _! Barium __
! B e r y l l i u m! C a d m i u m _
I C a l c ium _
! C h r o m i u m _
! C o b a l t _ I
! C o p p e r __
! I r o n ____
!Lead"_™
! M a g n e s i u m! M a n g a n e s e
! M e r c u r y _
i N i c k e l __
i P o t a s s i u m! S e l e n i u m
! S i l v e r __
! S o d i u m __
! T h a i l i u m _! V a n a d i u m _
! Z i n c ____! C y a n i d e _

C o n c e n t r a t i o n

0 . 20

i*

C

u

11a : M
! N R: N R: N R: N R: N R: N R: N R: N R; N RI N R

! N R: N R
! N R: N R
! C V: N R
! N R
! N R
I N R: N R
! N R
I N R: N R: N R
ii

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

"000009
F O R M I - I N 7/87



K e y s t o n e 12334-8-5

U . S . EPA - CLP
1 E R A S A M P L E N O .

M H P 5 2 3
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t ; S8-W8-0005 _______________
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D B N o . : M H P 5 2 0

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 830774007
L e v e l Q o w / m e d ) : L O W Date R e c e i v e d : 0 7 / 2 1 / 8 9
:: S o l i d s : 0

C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ) : U G / L
t1
! C A S N o .
t1
! 7423 -90 -5
! 7440 -36 -0
I 7 4 4 O - 3 3 - 2
17440-33-3
! 7440 -4 1 -7
I744O-43-9
J744O-70-2
J744O-47-3
{744O-48-4
! 744O -50 -S
17433 -83 -6
17433-92-1
17433-95-4
17433-96-5
17433 -97 -b
! 7433 -02 -0
I 7 4 4 O - 0 9 - 7
17782-49-2
j 744O-22-4
17440-23-5
! 744O -28 -0
I 7 4 4 O - 6 2 - 2
! 7440 -66 -6
i

i
! A n a l y t e
! A l u m i n u m _
! A n t i m o n y _
! A r s e n i c _
! B a r i u m __
I B e r y l l i u m
! C a d m i u m _
! Cal c ium _
! C h r o m i u m _
! C o b a l t __
! C o p p e r __
i I r o ni Lead
! M a g n e s i u m
! M a n g a n e s e
! Mer cury _
! N i c k e l _ I _
! P o t a s s i u m
! S e l e n i u m _
I S i l v e r _ _
! S o d i u m __
! T h a l l i u m _
! V a n a d i u m _
! Z i n c
! C y a n i d et

C o n c e n t r a t i o n

0 . 20

£

U

I.Q : M
: N R: N R: N R
! N R: N R
! N R; N R
! N R: N R
! N R
! N R: N R: N R
! N R:cv
! N R
! N R
! N R
! N R: N R
I N R: N R
I N R
I N R
11

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

' e c v c i e a
rec F O R M I - I N

, 000010: T i > i i ) » ! ) .:nd J T I - . s r o n n f c i n
R T i i l o e v a n d e . n v i m n m e n l 7 / 8 7R»a* Hi ni l f ( i v i r t » n m e n t



Jf

K e y s t o n ? l 2 3 3 4 - 8 - '

U . S . E P A - C L P
1 E P A S A M P L E N O .— — — — — — — — — — — — — I

M H P S 2 4 !I N O R G A N I C A N A L Y S I S D A T A S H E E T ! -
I

L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t . : 6a-WS-O005 !___________
L a b C o d e : K E Y T X Case N o . : 12324 S A S N o . : S D S N o . : M H P 5 2 0

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 890774008
L e v e l ( l o w / m e d ) : L O W Date R e c e i v e d : 0 7 / 2 1 / 8 9
Z ~ S o l i d s : 0

C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ) : U G / L

I C A S N o .
1

! 7429 -SO -5
! 7440-36-0
17440 -33 -2
•744O-39-3
! 7440 -4 1-7
! 7440 -43 -9
; 7440 -70 -2
I744O-47-3
!744O-4S-4
•744O-50-S
17439-89-6
17433-92-1
17439-95-4
17439-96-5
17439-97-6
17439-02-0
17440-O9-7
17782-49-2
17440-22-4
I 7 4 4 O - 2 3 - 5
[ 7 4 4 O - 2 S - 0
17440-62-2
! 7440 -66 -6j
1

1
! A n a l y t e
! A l u m i n u m _
! A n t i m o n y _
! A r s e n i c _
! Bar ium __
! B e r y l l i u m
! C a d m i u m _
! Cal c ium _! C h r o m i u m _
! C o b a l t _ ~_
\ C o p p e r __! I r o n _ ~_ _
! L e a d
! M a g n e s i u m! M a n g a n e s e! M e r c u r y _
! N i c k e l _ ~ _
! P o t a s s i u m
! S e l e n i u m _
! S i l v e r __
! S o d i u m __
! T h a i l i u m _! V a n a d i u m _
! Z i n c
! C y a n i d e!

C o n c e n t r a t i o n

•

. 1 1 . 50

c 1a : M
r

! N R: N R: N R
! N R: N R: N R: N R
! N R
! N R
! N R: N R: N R: N R
! N R
! C V
! N R: N R: N R: N R
1 I M R
! N R: N R
! N R: N Ri

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

F O R M I - I N
000011

7/87



K e y s t o n r l 2 3 3 4 - 8 - 5 '
U . S . E P A - C L P

E P A S A M P L E N O .
M H P S 2 5

/ I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : S B - W a - O O O S ____________
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D E N o . : M H P 5 2 0

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 830774009
L e v e l C l o w / m e d ) : L O W Date R e c e i v e d : 0 7 / 2 1 / 8 9
' / . S o l i d s :
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U . S . E R A - C L P
1 E P A S A M P L E N O .
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L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 63-W8-OO05 ______________
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : M H P 5 2 0

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 890774O10
L e v e l ( l o w / m e d ) : L O W Date R e c e i v e d : 0 7 / 2 1 / 8 9
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I C h r o m i u m _
I C o b a l t __
I C o p p e r! I r o n
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1 N i c k e l _ _
1 P o t a s s i u m
1 S e l e n x u m _
1 S i l v e r __1 S o d i u m __
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1 E P A S A M P L E N O .I N O R G A N I C A N A L Y S I S D A T A S H E E T ! — — — — — — — — — — — -

! M H P 5 2 7L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 6S-W8-O005 !____________
L a b C o d e : K E Y T X Case N o . : 12224

M a t r i x ( s o i l / w a t e r ) : W A T E R
L e v e l ( l o w / m e d ) : L O W
7. S o l i d s : 0

S A S N o . : S D B N o . : M H P 5 2 0
L a b S a m p l e I D : 830774011
D a t e R e c e i v e d : 0 7 / 2 1 / 8 9
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! M e r c u r y _
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L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 68-W8-OO05 ___________
Lab Code: KEYTX Case No. : 12334 SAS No. : SDB No. : M H P 5 2 0

M a t r i x C s o i l / w a t e r ) : W A T E R
L e v e l ( l o w / m e d ) : L O W

L a b S a m p l e I D : 83077401
Date R e c e i v e d : 0 7 / 2 1 / 8 9

7 . - S o l i d s : 0
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17439-95-4
17439-96-517439-97 -6
17433-02-0
J 7 4 4 0 - O 9 - 7
17782-49-2
• 744O -22 -4
I 7 4 4 O - 2 2 - 5
• 744O -23 -0
! 7440 -62 -2
1744O-66-6iii

! A n a l y t e
! A l u m i n u m _! A n t i m o n y _
! A r s e n i c _
! Barium __
! B e r y l l i u m! C a d m i u m _
! Cal c ium _
! C h r o m i u m _
I C o b a l t __
! C o p p e r __
! I ron ____
I L e a d
! M a g n e s i u mi M a n g a n e s e! M e r c u r y _! N i c k e l __
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E P A S A M P L E N O .
M H P 5 2 9

I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : S3-W8-0005 ______________
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : M H P 5 2 0

M a t r i x C s o i l / w a t e r > : W A T E R L a b S a m p l e I D : 830774013
L e v e l ( l o w / m e d i ) : L O W D a t e R e c e i v e d : 0 7 / 2 1 / 8 9
7. S o l i d s : 0

C o n c e n t r a t i o n U n i t s O . i g / L o r m g / k g d r y w e i g h t ) : L J B / L
11
I C A S N o .
i

17423-90-5
17440-36-0
I 7 4 4 O - 3 S - 2
I744O-33-3
! 7440 -4 1-7
[7440-43-3
J 7 4 4 O - 7 0 - 2
, ' 7 4 4 0 - 4 7 - 3
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, ' 7 4 3 3 -93 -6
- ' 7 4 3 3 - 3 2 - 1
17433-35-4
17433-36-5
17433-37-6
17433-02-0
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J 7 4 4 O - 2 2 - 4
! 7440 -23 -5
! 744O -28 -0
I 7 4 4 O - S 2 - 2
! 7440 -66 -fa
I
1I

1! A n a l y t ei
! A l u m i m . i m _
! A n t i m o n y _
! A r s e n i c _
! Bar ium
! S e r y l l i u m! C a d m i u m _
I C a l c ium _
! C h r o m i u m _
! C o b a l t __
! C o p p e r __
! I ron
, ' L e a d
! M a g n e s i u m
! M a n g a n e s e
' M e r c u r y _
! N i c k e l __
1 P o t a s s i u m
i S e l e n i u m _
I S i l v e r _ _
! S o d i u m __
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K E Y T X Case N o . : 12334 S A S N o . :

E P A S A M P L E N O .I — — — — — — — — — _ — _ — _ .
! M H P 5 3 O
II • _ _ _____

S D G N o . : M H P 5 2 0
M a t r i x ( s o i l / w a t e r ) : W A T E R
L e v e l ( l o w / m e d ) : L O W

L a b S a m p l e I D : 890774014
Date R e c e i v e d : 0 7 / 2 1 / 8 9

7 . - S o l i d s :

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :
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C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t . ' ' : U G / L
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I C A S N o .
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17440-36-0
I 7 4 4 O - 3 S - 2
17440-39-3
i 7440 -4 1-7
17440-43-9
I 7 4 4 O - 7 0 - 2
I744O-47-3
17440-48-4
17440-50-8
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17439-92-1
17439-95-4
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11I
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1 A 1 r . i m i n u m _1 A n t i m o n y _
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1 B e r y l l i u m1 C a d m i u m _
1 Cal c i u r n _
I C h r o m i u m _
1 C o b a l t __
[ C o p p e r _ _
I I r o n
1 L e a d
I M a g n e s i u m
I M a n g a n e s e
1 M e r c u r y _

I N i c k e l __
1 P o t a s s i u m
1 S e l e n i u m _
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K e y s t o n e DCS 12334-8-5"

U . S . E P A - C L P ,
E P A S A M P L E N O .

M H P 5 3 2
I N O R G A N I C A N A L Y S I S D A T A S H E E T
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L e v e l ( l o w / m e d ) : L O W Date R e c e i v e d : 0 7 / 2 1 / 3 3
% S o l i d s : 0

C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t . ' ) : U G / L
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! 7440 -70 -2
17440-47-3
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! 7439 -89 -6
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17439-95-4
17439 -96 -5
17439-97-6
! 7439 -O2 -0
I 7 4 4 O - 0 9 - 7
17782-49-2
17440-22-4
I 7 4 4 O - 2 3 - 5
! 7440 -29-0
! 7440 -62 -2
17440-66-6
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! A n a l y t ei
! A l u m i n u m _
! A n t i m o n y _
! A r s e n i c _
! Barium __
! B e r y l l i u m
! C a d m i u m _
! Cal c i um _
! C h r o m i u m _
[ C o b a l t _ _
! C o p p e r __
l l r o n
[ L e a d
! M a g n e s i u m
! M a n g a n e s e
! M e r c u r y _
! N i c k e l _ ~ _
! P o t a s s i u m
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! S i l v e r __
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K e y s t o n e DCS 12334-8-5"

U . S . E P A - C L P
E P A S A M P L E N O .

M H P 5 3 3I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t ; - 68-W8-0005
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : M H P 5 2 0

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 890774016
L e v e l C l o w / r u e d ) : L O W D a t e R e c e i v e d : 0 7 / 2 1 / 8 9
7 . S o l i d s : 0

C o n c e n t r a t i o n U n i t s < u g / L o r m g / k g d r y w e i g h t ) : L J G / L
I1
I D A S N o .
1I
17429-90-5
! 7440 -36 -0
17440-38-2
17440-39-3
j 744O -4 1 -7
17440-43-9
17440-70 -2
17440-47 -3
17440-48-4
17440-50-8
17439-89-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
1 7439 -02 -0
17440-09-7
17782-49-2
1744O-22-4
1744O-23-5
! 744O -23 -O
17440-62-2
1744O-66-6!
1

ii
1 A n a l y t e
ii
1 A l u m i n u m ^
! A n t i m o n y _
1 A r s e n i c _
1 B a r i u m __
1 B e r y l l i u m1 C a d m i u m _
1 Cal c i um _
1 C h r o m i u m _
1 C o b a l t __
1 C o p p e r __
l l r o n
1 L e a d
1 M a g n e s i u m! M a n g a n e s e
! Mer c u r y _
! N i c k e l __
! P o t a s s i u m
1 S e l e n i u m _
! S i l v e r __
! S o d i u m __
1 T h a i 1 i u m _
1 V a n a d i u m _
! Z i n c
1 C y a n i d e!
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K e y s t o n e DC# 12334-8-5"
U . S . E P A - C L P

E P A S A M P L E . N O .
M H P 5 3 4

I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 68-WS-0005
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : M H P 5 2 O

M a t r i x C s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 33O774017
L e v e l ( l o w / m e d i c L O W Date R e c e i v e d : 0 7 / 2 1 / 8 3
7. . S o l i d s : 0

C o n c e n t r a t i o n U n i t s ( u g / L o r m g / k g d r y w e i g h t ! ) : U G / L

1 C A S N o .
1

17429-90-5
17440-36-0
17440-38-2
17440-39-3
i 7440 -4 1 -7
17440-43-9
17440-70-2
! 7440 -47 -3
17440-48-4
17440-50-8
17439-89-6
17439-92-1
17439-95-4
1 7439 -96 -5
1 7439-97-6
17439-02-0
17440-09-7
17732-49-2
17440-22-4
17440-23-5
17440-28-0
17440-62-2
1744O-66-6!
(

1 A n a l y t e
1 A l u m i n u m _
! A n t i m o n y _
! A r s e n i c _
1 B a r i u m __
! B e r y l l i u m
1 C a d m i u m _
I C a l c ium _! C h r o m i u m _
! Co b a i t __
! C o p p e r __
! I r o n
! L e a d _____[ M a g n e s i u m! M a n g a n e s e
! Mer c u r y _

. ! N i c k e l _ _
! P o t a s s i u m
! S e l e n i u m _
1 S i l v e r __
! S o d i u m __
! T h a i l i u m _1 V a n a d i u m _
1 Z i n c
! C y a n i d e

C o n c e n t r a t i o n

.

0 . 20'

C

u

1I
Q 1 M

i

: N R
! N R
! N R
1 N R: N R
1 N R
! N R
1 N R: N R
1 N R: N R
1 N R
! N R: N R
1 C V
1 N R: N R
1 N R: N R
1 N R: N R
1 N R: N R
! N Rii

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

jr e c y c l e c T p a p e f F O R M I - I N
000020

v : \ : : i i ( i "n\irmimrnt / / S /ami envin>nment



K e y s t o n e OC# 12334-8-
U . S . E P A - C L P

E P A S A M P L E N O .
M H P 5 3 5

I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t s 6 S - W 8 - 0 0 0 5 ____________
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D B N o . : M H P 5 2 0

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 8S0774O1S
L e v e l C l o w / m e d ) : L O W D a t e R e c e i v e d : 0 7 / 2 1 / 3 9
X - S o l i d s :

C o n c e n t r a t i o n U n i t s O . i g / L o r m g / k g d r y w e i g h t ) : U G / L
11
I C A S N o .
11
17429-90-5
17440-36-0
17440-38-2
17440-39-3
! 7440 -4 1-7
I 7 4 4 O - 4 3 - 9
! 7440 -70 -2
J 7 4 4 O - 4 7 - 3
J744O-48-4
1744O-50-8
! 7439 -89 -6
17439-92-1
17439-95-4
17439-96-5
! 7439 -97 -6
! 7439 -02 -0
1744O-O9-7
17732-49 -2
I 7 4 4 O - 2 2 - 4
1744O-23-5
1744O-23-0
17440-62-2
1 744O-66-6
I

I

I1
1 A n a l y t e
11
1 A l u m i n u m _
1 A n t i m o n y _
1 A r s e n i c _
1 B a r i u m __
1 B e r y l l i u m
1 C a d m i u m _
! Cal c ium _
1 C h r o m i u m _
1 C o b a l t __1 C o p p e r __
l l r o n
1 L e a d
! M a g n e s i u m1 M a n g a n e s e
! Mer c u r y _
1 N i c k e l __1 P o t a s s i u m
! S e l e n i u m _
1 S i l v e r __
! S o d i u m __
! T h a i 1 i u m _! V a n a d i u m _
! Z i n c _____
! C y a n i d e
i

C o n c e n t r a t i o n

"

O.20

C

U

1Ia : Mii
! N R
! N R: N R
! N R: N R
! N R: N R
1 N R: N R
! N R: N R
! N R
! N R
1 N R
! C V: N R
! N R
! N R
! N R
! N R
! N R
! N R
! N R
! N R
!

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

F O R M I - I N 0000217 / 8 7



K e y s t o n e DC* 12334-8-£

U . S . E P A - C L P
E P A S A M P L E N O .

M H P 5 3 7
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : ' 68-W8-OOQ5 ____________.
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : M H P 5 2 0

M a t r i x ( s o i l / w a t e r : > : W A T E R L a b S a m p l e I D : 890774O19
L e v e l ( l o w / m e d ) : L O W Date R e c e i v e d : 0 7 / 2 1 / S 9
' / . S o l i d s : 0

C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ! ) : U B / L

:. .•&';"*

! CAS No .
II
17423 -SO -5
[744O-36-0
J7440-33-2
I744O-33-3
! 7440 -4 1-7
! 744O -43 -9
•7440-70-2
! 7440 -47 -3
1744O-48-4
17440-50-8
17439-89-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
! 7439 -02 -O
I 7 4 4 O - 0 9 - 7
17782-49-2
17440-22-4
I 7 4 4 O - 2 3 - 5
! 7440 -28 -0
17440-62-2
J 7 4 4 O - 6 6 - 6iiii

i
! A n a l y t et
! A l u m i n u m _
! A n t i m o n y _
i A r s e n i c _
! Barium __
! B e r y l l i u m
! C a d m i u m _
! Cal c iu i i i _! C h r o m i u m _
! C o b a l t __
! C o p p e r __
! I r o n ____
! Lead"! _
i M a g n e s i u m! M a n g a n e s e
! M e r c u r y _
i N i c k e l _ _
! P o t a s s i u m
! S e l e n i u m _
! S i l v e r __
! S o d i u m __
! T h a i 1 i u m _
! V a n a d i u m ^
i Z i n c _____
! C y a n i d ei

C o n c e n t r a t i o n

0 . 20

C

u

1

Q ! .M
! N R
! N R: N R
! N R
! N R
! N R
! N R
! N R
! N R
! N R: N R
! N R; N R: N R
! C V: N R: N R: N R
! N R: N R
! N R
! N R
! N R
! N R
!

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

.-acvcisd oaoerrecycled p a p e r F O R M I - I N
~OCTOO~2~2

ani l e n v i r o n m e n t



K e y s t o n e DC# 12334-8-5"

U . S . E P A - C L P
E P A S A M P L E N O .

I __ _ _ _ _ _ _ _ _ _ _ _I — — — — — *-— — — -»-» — "•• —
! M H P 5 3 S

I N O R G A N I C A N A L Y S I S D A T A S H E E T ! -
II

L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t ! 6 S - W 8 - 0 0 0 5 ! _
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D B N o . : M H P 5 2 0

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 890774020
L e v e l C l o w / m e d ) : L O W D a t e R e c e i v e d : 0 7 / 2 1 / S 9
' / . - S o l i d s : o

C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ! ) : U G / L

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

1

I C A S N o .
11
17429-90-5
17440-36-0
17440-33-217440-39-3
! 744O -4 1 -7
17440-43-9
! 7440 -70 -2
• 7440 -47 -3
! 7440 -48 -4
• 7440 -50 -8
17439-89-6
17439-92-1
17439-95-4
! 7439 -96 -5
17439-97-6
17439 -O2 -O
I 7 4 4 0 - O 9 - 7
17782-49-2
17440-22-4
17440-22-5
! 744O -23 -0
17440-62-2
! 744O -66 -6
I1

II

11
! A n a l y t et
! A l i .»ninum_
! A n t i m o n y _
! A r s e n i c _
! B a r i u m __
i B e r y l 1 ium
! C a d m i u m _
! Cal c ium _
i C h r o m i u m _
! C o b a l t __
! C o p p e r __
' I r o n _____,' L e a d
! M a g n e s i u m
! M a n g a n e s e
! M e r c u r y _
! N i c k e l __
! P o t a s s i u m
! S e l e n i u m _
I S i l v e r _ _
! S o d i u m __
! T h a l l i u m _
! V a n a d i u m
I Z i n c
! C y a n i d ei

C o n c e n t r a t i o n

0.20

c

u

11Q : M
: N R
! N R
! N R: N R
! N R
! N R
! N R: N R
! N R
! N R: N R
! N R: N R
I N R:cv
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
i

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

F O R M I - I N
000023

7 / 8 7



K e y s t o n e DC# 12334-8-£*

U . S . E P A - C L P
E P A S A M P L E N O .

M H P 5 3 3
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e s K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 68-WS-OOO5
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : M H P 5 2 0

M a t r i x C s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 890774021
L e v e l d o w / m e d ) : L O W D a t e R e c e i v e d : 0 7 / 2 1 / 8 9
7. S o l i d s : 0

C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ) : U G / L
1

I C A S N o .
j 7429 -90 -5
I 7 4 4 O - 3 S - 0
! 7440 -33 -2
17440-33-3
17440--! 1-7
17440-43 -9
1 744O -70 -2
17440-47-3
I744O-43-4
[7440-50-8
! 7439 -89 -6
, ' 7 4 3 9 - 9 2 - 1
17439-95-4
17439-96-5
17439-97-6
17439-02-0
! 7440 -09 -7
, ' 7 7 8 2 - 4 9 -2
17440-22-4
! 7440 -23 -5
17440-28-0
17440-62-2
17440 -So -6
II
I

! A n a l y t e
! A l u m i n u m _! A n t i m o n y _
1 A r s e n i c _
! B a r i u m __
! B e r y l l i a m
! C a d m i u m _
! Cal c i u m _! C h r o m i u m _
! C o b a l t _ ._
! C o p p e r __
l l r o nH e a d
! M a g n e s i u m! M a n g a n e s e
! M e r c u r y _
! N i c k - e l __
! P o t a s s i u m
! S e l e n i u m _
! S i l v e r __! S o d i u m __
! T h a i 1 i u m _
! V a n a d i u m _
I Z i n c _____
! C y a n i d et

C o n c e n t r a t i o n

0 . 20

c

u

Q : M
: N R
! N R: N R: N R
! N R: N R
! N R
! N R: N R: N R
! N R: N R; N R: N R:cv
! N R
! N R: N R: N R: N R
! N R: N R: N R: N R
!

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t :

000024
F O R M I - I N " a n V i envin»nnieni „ 7 / 8 7



K e y s t o n e DC* 12334-8-.T

U . S . E P A - C L P
1 E P A S A M P L E N O .

I N O R G A N I C A N A L Y S I S D A T A S H E E T M H P 5 4 OL a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : . 68-W8-OOQ5 ______
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D O N o . : M H P 5 2 0

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 890774022
L e v e l C l o w / m e d ) : L O W Date R e c e i v e d : 0 7 / 2 1 / 8 9
7. S o l i d s : 0

C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ! ) : U G / L

1 C A S N o .
17429-90-5
17440-36-0
17440-38-2
17440-39-3
I 7 4 4 O - 4 1 - 7
I744O-43-9
! 7440 -70 -2
J 7 4 4 O - 4 7 - 3
! 7440 -48 -4
I744O-50-8
! 7439 -89 -6
17439-92-1
! 7439 -95 -4
17439-96-5
17439-97-6
17439-02-0
; 7440 -09 -7
17782-49-2
! 7440 -22 -4
I 7 4 4 O - 2 3 - 5
17440 -23 -O
17440-62-2
1 7 4 4 O - 6 S - 6!
!

! A n a l y t e
! A l u m i n u m _
! A n t i m o n y _
! A r s e n i c _
! Barium __
! Beryl l i u m
! C a d m i u m _
! Cal c ium _i C h r o m i u m _
! C o b a l t _ I
! C o p p e r __
! I r o n
[ L e a d! M a g n e s i u m
! M a n g a n e s e
! M e r c u r y _
I N i c k e l _ _
! P o t a s s i u m
! 3 e l e n i u m _
I S i l v e r _ _
! S o d i u m __
! T h a i l i u m _
! V a n a d i u m
I Z i n c _____
! C y a n i d e
t

C o n c e n t r a t i o n

. 0.20

C

U

Q ! M
! N R: N R: N R: N R
! N R
! N R: N R: N R
! N R: N R
! N R
! N R; N R: N R
! C V
! N R: N R: N R
! N R: N R
! N R: N R; N R
! N Ri

C o l o r B e f o r e :
C o l o r A f t a r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t ;

F O R M I - I N 7/87



R E G I O N V I I I S U M M A R Y O F D A T A Q U A L I T Y A S S U R A N C E REVIEV
***guideline r e f er ence s are f r o m C o n t r a c t tt787***

Case N o . : S A S 4725H T D D N o . : F08-8909-08
S i t e : Richardson F l a t s
C o n t r a c t o r Laboratory: S i l v e r V a l l e y Labs
Data Reviewer : A n n e t t e Sackraan Date of Review: 9-15-89
S a m p l e M a t r i x : 14 Low S o i l s
A n a l y s i s : M e t a l s p l u s Mercury
S a m p l e N o s . : 4 7 2 5 H 0 1 , 4 7 2 5 H 0 2 , 4 7 2 5 H 0 3 , 4 7 2 5 H 0 4 , 4 7 2 5 H 0 5 , 4 7 2 5 H 0 6 ,

4 7 2 5 H 0 7 , 4 7 2 5 H 0 8 , 4 7 2 5 H 0 9 , 4 7 2 5 H 1 0 , 4 7 2 5 H 1 1 , 4 7 2 5 H 1 2 ,
4 7 2 5 H 1 3 , 4 7 2 5 H 1 4

( ) Data are a c c e p t a b l e for use.
( X ) Data a r e a c c e p t a b l e f o r u s e w i t h q u a l i f i c a t i o n s n o t e d .
( ) Data are pre l iminary - p end ing v e r i f i c a t i o n .
( ) Data are u n a c c e p t a b l e .

A c t i o n required by DPO?
No X Yes The f o l l o w i n g i t e m s require a c t i on:

A c t i o n required b y p r o j e c t o f f i c e r ?
No X Yes



The f o l l o w i n g are our f i n d i n g s :
All ca l ibrat ion and blank contract compliances vere met excep t thatfor the last hal f of the t ha l l i um analysis the I C V , I C B , CCV and CCB wasnot recorded on f orms IIA and III.
The CROL s tandard s vere run only at the beginning of the furnace AAanalysis and not at the end. No q u a l i f i c a t i o n s have been prescribed fort h i s d i s crepancy so no f l a g s are assigned.
S p i k e recoveries vere lov for antimony ( 5 2 . 9 * ) and t h a l l i u m (48.7*)and indicate po s i t i v e values for these elements are biased lov andf l a g g e d " J " , e s t i m a t e d . U n d e t e c t e d values i n d i c a t e antimony andt h a l l i u m may or may not be present due to elevated d e t e c t i o n l i m i t s ;t h e r e f o r e , these values are f l a g g e d " U J " , e s t i m a t e d . S e l e n i u m s p i k erecoveries vere very lov (-33.1%) and ind i ca t e these values are severelybiased lov. P o s i t i v e values c o n f i r m the presence of the element but aref l a g g e d "J" and e s t ima t ed lov. U n d e t e c t e d values do not ind i ca t e thenonex i s t ence of the element and are unusable and f l a g g e d "R", r e j e c t e d .
F o r t h e M S A a n a l y s i s f o r t h a l l i u m , n o r a w d a t a w a s p r e s e n t e d f o rd u p l i c a t e i n j e c t i o n s . One of the corre la t ion c o e f f i c i e n t s was below0.995 f o r s a m p l e s 4 7 2 5 H 0 2 , 4 7 2 5 H 0 6 , 4 7 2 5 H 0 9 a n d 4 7 2 5 H 1 1 ; t h e r e f o r e ,t h a l l i u m values f or these sample s are f l a g g e d " J " , e s t ima t ed . Fors a m p l e 4 7 2 5 H 0 3 , both c o r r e l a t i o n c o e f f i c i e n t s vere belov 0.995;t h e r e f o r e , the t h a l l i u m value for this sample is unusable and f l a g g e d"R", r e j e c t e d .
F o r t h e M S A analysi s f o r s e l en ium, bo th c o r r e l a t i o n c o e f f i c i e n t swere below 0.995 for samples 4725H01, 4725H04, 4725H05 and 4725H08;t h e r e f o r e , values for these s a m p l e s are unusable and f l a g g e d "R",r e j e c t e d .
The percent d i f f e r e n c e was high f or the serial d i l u t i o n f or cadmium(14. 5^) j t h e r e f o r e these values are f l a g g e d " J " , e s t i m a t e d .
Lead was analyzed by ICAP due to h igh s a m p l e c o n c e n t r a t i o n s ,t h e r e f o r e the CRDL of 5 u g / l was not met but is waived under theseunusual c o n d i t i o n s .

• 3 C V - : 3 a p a C S r , , u i < . i o .nut ••::•. i r t i t u r . i ' i i t
recycled p a p e r milc^ ami environ m«mni



Inorganic Data Completeness Checklist

X Inorganic analysis data ( F o r m I )
X I n i t i a l c a l i b r a t i o n and cont inuing ca l ibra t ion v e r i f i c a t i o n ( F o r mH A )
X CRDL s tandard for AA and ICP ( F o r m IIB)
X Blanks ( F o r m I I I )
X I C P i n t e r f e r e n c e Check s a m p l e ( F o r m I V )
X S p i k e sample recovery ( F o r m V A )
X Pos t d i g e s t i o n s p i k e s a m p l e recovery ( F o r m V B )
X D u p l i c a t e s ( F o r m V I )
X L a b o r a t o r y contro l s a m p l e ( F o r m V I I )
X S t a n d a r d a d d i t i o n r e s u l t s ( F o r m V I I I )
X I C P serial d i l u t i o n s ( F o r m I X )
X H o l d i n g t imes ( F o r m X )
X Instrument d e t e c t i o n l i m i t s - q u a r t e r l y ( F o r m X I )
X I C P in t e r e l ement c orr e c t i on f a c t o r s - q u a r t e r l y ( F o r m I I )
X I C P linear ranges-quarterly ( F o r m X I I I )
X Raw d a t a for i n t e r f e r e n c e checks
X Raw d a t a for c a l i b r a t i o n s t a n d a r d s
X Raw d a t a for blanks
X Raw d a t a for CRI a n d / o r CRA
X Raw d a t a for s a m p l e s
X Raw d a t a for d u p l i c a t e s
X Raw d a t a for sp ike s
X T r a f f i c r e p o r t s



Contract Compliance
I. I n i t i a l and Continuing Calibration V e r i f i c a t i o n (ICV and CCV)( g u i d e l i n e s p g . E-4, Form I I A )

1. Was instrument cal ibrated d a i l y and each time it vas set up?yes X no
2. Were in s trument s ca l i b ra t ed using 1 blank and several s t a n d a r d s ?yes X no
3. Were c a l i b r a t i o n v e r i f i c a t i o n s w i t h i n 90-110*7yes X no
4. Were cont inuing ca l i bra t ions run at 1035 frequency?yes X no
5. Were the raw d a t a c o r r e c t l y transcr ibed onto F o r m IIA?yes no XComment s: For t h a l l i u m , one-half o f t h e CCV's were no t recorded on

F o r m s I I A . A l l o th e r r equ irement s were me t .

I I . CRDL S t a n d a r d s f o r I C P ( C R I ) a n d / o r A A ( C R A ) ( g u i d e l i n e s p g . E-6,F o r m I I B )
1. For ICP analys i s , were s tandard s (CRI) @ 2x the CRDL or the IDL(whichever was g r e a t e r ) analyzed at the b eg inning and the end ofeach sampl e run, or at a minimum of t w i c e / 8 hour s h i f t ,whichever was more f r e q u e n t ? yes X no
2. For furnace AA a n a l y s i s , were s t a n d a r d s (CRA) analyzed at thebeginning and the end of each sample run, or at a minimum oft w i c e / 8 hour s h i f t , whichever was more f r e q u e n t ?yes no X
3. Were the CRI a n d / o r CRA s t a n d a r d s analyzed a f t e r the ICV?yes X no
4. Were these d a t a r e p o r t e d on F o r m IIB?yes X no
5. Were the raw d a t a c o r r e c t l y t ran s cr i b ed onto F o r m IIB?yes X noComments: No CRA was run at the end of the furnace AA analyses.

r e cyc f e c f p a p e r I T O ! I I B > «-nvirt>nm<-ii



I I I . Blanks ( g u i d e l i n e s p g . E-6, F o r m I I I )
1. Vas the in i t ia l c a l i b r a t i o n blank (ICB) analyzed immed ia t e lya f t e r t h e in i t ia l ca l ibrat ion v e r i f i c a t i o n ( I C V ) ?yes X no
2. Vas a cont inuing ca l i b ra t i on blank ( C C B ) analyzed i m m e d i a t e l ya f t e r each cont inuing ca l i bra t i on v e r i f i c a t i o n ( C C V ) ?yes X no
3. Was a p r e p a r a t i o n blank (PB) analyzed at a f r equency of atl eas t 1 in 20 sampl e s? yes X no NA
4. How many e lements were d e t e c t e d above the CROLs? 0 (if 0, got o que s t i on 5)

4a.. How many e l emen t s vere d e t e c t e d in the blanks at gr ea t erthan one-hal f the amount d e t e c t e d in any sample?
5 . Were r a w d a t a c o r r e c t l y t ranscr ibed onto F o r m I I I ?yes no XC o m m e n t s : Only one-half of the blanks for t h a l l i u m vere recorded on

F o r m I I I . A l l o ther requirements vere met.

I V . I C P I n t e r f e r e n c e Checks ( I C S ) ( g u i d e l i n e s p g . E-7, F o r m I V )
1. Was the ICS analyzed twice per 8 hour s h i f t ?yes X no
2. Were th e ICSs analyzed b e f o r e and a f t e r s ampl e s?yes X no
3. Was any massive i n t e r f e r e n c e d e t e c t e d ?yes no X
4. Were the ICSs w i t h i n ±20% mean value?

yes X no
5. Were rav d a t a c o r r e c t l y transcribed onto F o r m IV?yes X no

C o m m e n t s : A l l r equ ir ement s met.



V . S p i k e Sample Analysi s ( S ) ( g u i d e l i n e p g . E-8, Form V )
1. Were spikes analyzed at a. frequency of 1 in 20 sample s?yes X no
2. Were sp ike recoveries correc t ly ca l cu la t ed?yes X no

( S S R - S R )% recovery SA X 100
S S R - S p i k e d S a m p l e ResultSR = S a m p l e ResultSA = S p i k e A d d e d

3. Were s p ik e recoveries w i t h i n the range of 75-125X?yes no X
3a. For recoveries o u t s i d e t h i s range, were as soc iated d a t af l a g g e d "N" by the l a b o r a t o r y on F o r m s I and V?yes X no NA
(an e x c e p t i o n if granted where the s a m p l e c o n c e n t r a t i o n is >4Xt h e s p i k e c o n c e n t r a t i o n )
4. Were raw d a t a c o r r e c t l y transcribed onto F o r m V?yes X no

* R e f e r to page E-9 (SOW 787) for i n f o r m a t i o n r egard ing the amount o fs p ik e to be added for each ana ly t e and for o ther i n f o r m a t i o n about theS p i k e S a m p l e A n a l y s i s .
Comment s : For ant imony and t h a l l i u m , recoveries were 52.9% and 48.7%,
r e s p e c t i v e l y ; t h e r e f o r e , p o s i t i v e values a r e f l a g g e d " J " , e s t i m a t e d a n d
u n d e t e c t e d values are f l a g g e d "UJ". For s e l enium, recoveries were- 3 3 . I X , t h e r e f o r e , p o s i t i v e values a r e f l a g g e d " J " , e s t i m a t e d a n dc o n f i r m the presence of s e lenium in the s a m p l e and u n d e t e c t e d values are
unusable and f l a g g e d "R", r e j e c t e d .

V I . Dupl i ca t e s ( D ) ( g u i d e l i n e s p g . E - l l , F o r m V I )
1. Were d u p l i c a t e s analyzed at a f r e q u e n c y of 1 in 20 s a m p l e s ?

yes X no
2. Were RPDs c o r r e c t l y c a l c u l a t e d ? yes X no

RPD = S - D X 100
( S + D ) / 2

S = S a m p l e
D = D u p l i c a t e

recycled p a p e r



3a. For sample concentrations >5x the CRDL, were RPDs ±202? ( l i m i t so f ±352 a p p l y f or s o i l / s e d i m e n t / t a i l i n g s s a m p l e s )yes X no NA
3b. For sampl e concentrat ions >5x the CRDL, did d u p l i c a t e analysisr e su l t s f a l l o u t s i d e the control vindov of ± the CRDL?yes no X NA

- 3c. Where the RFDs exceeded the control l i m i t s , were the dataf l a g g e d ' * ' o n Forms I a n d V I b y t h e laboratory?yes no NA X
4. Were raw d a t a c o rr e c t ly transcribed onto F o r m VI?yes X no

- Other C o n s i d e r a t i o n s :- F i e l d blanks cannot be used f o r . d u p l i c a t e analyses- D u p l i c a t e s must be analyzed for each ana ly t i ca l method
C o m m e n t s : All requirements met.

V I I . Laboratory Control S a m p l e ( L C S ) Analysi s ( g u i d e l i n e p g . E-12, F o r m
V I I )
1. Was an LCS analyzed for every s a m p l e d e l i v e r y group or ba t chof s a m p l e s , whichever was more f r e q u e n t ?yes X no
2. Were recoveries w i t h i n the 80-120% l i m i t ?yes X no

-if the recoveries were o u t s i d e t h i s range the analys i s mustbe t e r m i n a t e d , the p r o b l e m correc t ed and the prev iou s s a m p l e sa s s o c i a t e d w i t h that LCS r e d i g e s t e d and r eana lyzed .
3. W e r e the raw d a t a c o r r e c t l y transcribed onto F o r m VII?yes X no

C o m m e n t s : A l l r equirement s me t .



VIII. Furnace Atoaic A b s o r p t i o n (AA) QC Analysis ( g u i d e l i n e s pg. E-14,Form V I I I )
1. Does the raw data package contain absorbance values for twoi n j e c t i o n s per s ampl e , the average values and the r e la t ivestandard d e v i a t i o n ( R S D ) ? yes no X
2. For analyte concentrat ions > the CRDL, did the RSD for thed u p l i c a t e i n j e c t i o n s agree within 202? (if yes, go to quest ion

3) yes no X
RSD = SO X 100

M
S D = S t a n d a r d D e v i a t i o n o f D u p l i c a t e I n j e c t i o n sM = Mean of D u p l i c a t e I n j e c t i o n s
2a. Uere s a m p l e s t ha t exceeded the 2Q% cr i t e r ia r eana lyzed?

yes X no
2b. Did any reanalyzed sample s exceed the 20£ cri teria?yes X no
2c . If yes, d id the l a b o r a t o r y f l a g the d a t a o f F o r m I w i t h an' M ' ? ' y e s X n o

3. Was the recovery of the sp ike > 40£? (if yes, go to ques t ion4). yes no X
If no , was the s a m p l e d i l u t e d and rerun w i t h another s p i k e ?yes X no

4. t f a s s a m p l e absorbance >50% of s p i k e absorbance?* (if yes, got o q u e s t i o n 5 ) . yes no X
* S p i k e a f a s o r b a n c e = absorbance o f s p i k e d s a m p l e - absorbance o f s a m p l e .

.•,-.IM-^ :•.„ -.•'.•!••,•.••.:•..••.;..recycled p a p e r oculo^t an i l env ironment



4a. For sp ike recoveries betveen 85 and 115%, were r e su l t sreported to the IDL? yes X no
RPD = (SSR - SR) x 100SA
S S R = S p i k e S a m p l e RecoverySR = S a m p l e Result
SA = S p i k e A d d e d

4b. For sp ike recoveries o u t s i d e the 85 and 115% range, werer e s u l t s r e p o r t e d t o th e IDL and f l a g g e d w i t h *W?yes X no
5. Was spike recovery betveen 85 and 115%? (if no, go toque s t ion 6 )

5a. Were 1 r e s u l t s q u a n t i f i e d f r o m c a l i b r a t i o n curve andr e p o r t e d t o I D L ? yes no X
6. Was an MSA at 50, 100 and 150% of the s a m p l e absorbanceanalyzed? yes X no

6a. Was each MSA analys i s i d e n t i f i e d in the raw d a t a a l o n gw i t h t h e s l o p e , i n t e r c e p t a n d c o r r e l a t i o n c o e f f i c i e n t ?yes X no
6 b . Were these d a t a c o r r e c t l y transcribed onto F o r m V I I I ?yes X no
6c. Were c o r r e l a t i o n c o e f f i c i e n t s ( r ) > 0.995?yes no X
6d. If no, were MSAs run once more?

yes X no
- If t h e c o r r e l a t i o n c o e f f i c i e n t s were s t i l l > 0.995, d a t a on

F o r m I must b e f r o m t h e r u n w i t h t h e best ' r ' a n d t h e d a t aon F o r m s I and VII must be f l a g g e d w i t h a V.
Were the s e c r i t e r i a me t? yes X no



6 e . Were a l l M S A obtained da ta marked v i th a n ' S ' o r a n S + o nf o r m I ? yes X no
Comments: There was no rav data for d u p l i c a t e i n j e c t i o n s for thet h a l l i u m analysis. For the d u p l i c a t e sample in the selenium analysi s ,the d u p l i c a t e i n j e c t i o n s and the third i n j e c t i o n was greater than 20X0.No f l a g was assigned since t h i s was a QA sample. The t h a l l i u m valuesfor the f o l l o w i n g sample s had on c orr e la t i on c o e f f i c i e n t <0.995 and aref l a g g e d " J " , e s t i m a t e d : 4 7 2 5 H 0 2 , 4 7 2 5 H 0 6 , 4725H09 and 4725H11. Thet h a l l i u m and selenium values for the f o l l o w i n g sample s had bothcorre la t i on c o e f f i c i e n t s <0.995 and are f l a g g e d "R", r e j e c t e d : t h a l l i u m- 4 7 2 5 H 0 3 , selenium - 4725H01, 4725H04, 4725H05 and 4725H08.

I X . I C P Serial Di lu t i on ( L ) Analys i s ( g u i d e l i n e s p g . E-12, F o r m I X )
1. Was an ICF serial d i l u t i o n p e r f o r m e d on each group of s a m p l e sof a s imi lar m a t r i x ( i . e . , s o i l , w a t e r ) and c o n c e n t r a t i o n( i . e . , l ow, h i g h ) o r f o r each s a m p l e d e l i v e r y g r o u p , whicheverwas more f r e q u e n t ? yes X no
2. For e l emen t s w i t h c o n c e n t r a t i o n s >10X the C R D L , did any exceedthe serial d i l u t i o n r e s u l t s by more than 10%? (if no, s k i pque s t i on s 3 and 4) yes X no

I - 5% d i f f e r e n c e = I X 100
I = I n i t i a l S a m p l e Resu l tS = S e r i a l D i l u t i o n R e s u l t ( i n s t r u m e n t r eading X5)

3. W h i c h e l e m e n t s had c o n c e n t r a t i o n s t h a t exceeded the 10%c r i t e r i a ? Cadmium
4 . D i d t h e l a b o r a t o r y f l a g the s e d a t a w i t h a n ' E ' o n F o r m I X ?yes X no
5. Were the raw d a t a c o r r e c t l y t rans cr ib ed onto F o r m IX?yes X no

C o m m e n t s : C a d m i u m values are f l a g g e d " J " , e s t i m a t e d due t o h igh %D(14.5%).

r3cyc:B3 cacsr .•<•<!!»«% « i iy -;:\:«>«i!ir.".!recycled p a p e r e c o l ogy m i l l e n v i n i n m r i i i



X . Instrument Detect ion Liai t s ( I D L ) ( g u i d e l i n e s p g . E-13, F o r m X I )
1. t f e r e IDLs r e p o r t e d for each analyzed element?yes X no
2. Vere IDLs r e p o r t e d for each instrument used?yes X no
3. Did the IDLs meet the contract requirements? ( r e f e r to pg.

E-13, SOW 7 8 7 ) yes no X
Comment s: Lead was analyzed by ICAF due to high s ampl e c onc en t ra t i on .No action is taken due to these condi t ions .

X I . Interelement Corrections f o r I C P ( g u i d e l i n e s p g . E-13, F o r m X I I )
1 . W e r e c o r r e c t i o n f a c t o r s r e p o r t e d o n F o r m X I I ?yes X no

C o m m e n t s : A l l r e q u i r e m e n t s me t .

X I I . Linear Range Analys i s ( L R A ) ( g u i d e l i n e s p g . E-14, F o r m X I I )
1. t f a s a l inear range v e r i f i c a t i o n s t a n d a r d analyzed?

yes X no
2. Vas the r e s u l t s v i t h i n ±5% of the true value?

yes no



H o l d i n g Tiaea
L i m i t s : M e t a l s - 6 months; Hg - 30 days; Cn - 28 days.
1. V e r i f i e d d a t e of s a m p l e r e c e i p t by l abora t ory 7-24-892. Date of p r e p a r a t i o n / a n a l y s e s 8-10-893. Were h o l d i n g t imes met? yes X no

A n a l y t e M a t r i x Date P r e p H o l d i n g H o l d i n g T i m eS a m p l e d Date T i m e L i m i t / M e t

Mercury Lov soil 7-18-89 8-10-89 23 days 30 days YesM e t a l s Low soil 7-18-89 8-10-89 23 days 6 months Yes

• s c v c l a a j a o e r • .•i-Dii-j-. .•.:•.<: •^•^•^mi-mrecycled p a p e r e c o l o g y im«l rnvimnmrm



I b Wame: S I L V E R V A L L E Y L A S S . . I N C .
ib Code: S I L V E R Case N o . :
i trix ( s o i l / w a t e r ) : SOZL-
ivel ( l o w / m e d ) : L-CNJ
S o l i d s ;

I N O R G A N I C A N A L Y S I S D A T A S H E E T - -
Contract: 68-W8-0074

S A S N o . :

E F A S A M E L C J K 3 ;

}
SOB Wo. *

Lab S a m p l e ID:
Date Received:

Concentration U n i t s ( u g / L or m g / k g dry weight) :

I C A S N O . r ~ — — i ' ' ' '| A n a l y t e 1 Concentration | C.j Q I Mi i I I _ _ _ _ ' '
1 7 4 2 9 '
1 7 4 4 0 '
[ 7 4 4 0
[ 7 4 4 0 '
| 7 4 4 0 '
17440
J 7 4 4 0 '
J 7 4 4 0 '
J 7 4 4 0 -
|7440 '
|7439-
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17439-
|7439-
I 7439-
| 7 4 4 0 '
I 7 4 4 0 '
( 7 7 8 2 '
J 7 4 4 0
| 7 4 4 0 '
J 7 4 4 0
|7440
17440-

90-5
36-0
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48-4
50-8
89-6
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02-0
09-7
49-2
22-4
23-5
28-0
62-2
66-6

"|Aluminum_| Ant imony__|Arsen i c_j Barium__ij B e r y l l i u m )( C a d m i u m|calcium_|chromium_|cobalt__I C o p p e r _ _j I r o n _ _ _|Lead____I Magne s ium,| Manganese || Mercury_'| N i c J c e l _ _j po ta s s ium1 S e l e n i u m _[ S i l v e r _ _ _ _ _j Sod ium_____1 T l a a l l i u m _} Vanadium__
j Zinc_________j Cyanide_

18*4001 ^ •
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dor B e f o r e :
i l or A f t e r :
<mments:

£i

Clar i ty Befor e:
C l a r i t y A f t e r :

Texture:
A r t i f a c t s :
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I N O R G A N I C . A N A L Y S I S D A T A S H E E T -
IT

E P A - S A M E E E I N O . -
I

L a b Name; S I L V E R V A L L E Y L A B S . . I N C .
Lab Code: 5 I L V E R Case No.:
Matrix ( s o i l / w a t e r ) :
Level ( l o w / m e d ) : LOW
% S o l i d s : 13 .Q

Contract; 68-W8-0074 j__
SAS N o . : 47ol5fl SDG

Latr Sample? ID:
Date Received:

Concentration Unit s (ug/L or m g / k g dry weight):
I j i Tl|CAS No. | Analyte | C o n c e n t r a t i o n ] C J

1 117429
I 7440
J 7 4 4 0
' , 7 4 4 0
| 7440
|7440
|7440
|7440
17440
|7440
|7439-
|7439-
17439-
J 7 4 3 9 -
J 7 4 3 9 -
J 7 4 4 0 -
J 7 4 4 0 -
{7782-
J 7 4 4 0 -
|7440-
J 7 4 4 0 -
|7440-
J 7 4 4 0 -

-90-5
-36-0
-38-2
-39-3
-4 1-7

43-9
70-2
47-3
48-4
50-8
89-6
92-1
95-4
96-5
97-6
02-0
09-7
49-2
22-4
23-5
28-0
62-2
66-6

I Aluminum_j Antimony^1 Arsenic_j Barium__j B e r y l l i u mI Cadmium|Calciumj Chromium_|Cobal t__I C o p p e r _ _| Iron___|I Lead |

3.0).

.Bb?/. V
.70va.s _153ISIooo

| Magnesium |I Manganese j[Mercury I| N i c k e l _ _ \ \|Potassium!j Selenium_|| S i l v e r _ _ ! ]1 Sod ium | '| T h a l l i u m _ | ]I Vanadium_|"I Zinc f W.o
| Cyanide_ j

Color B e f o r e :
Color A f t e r :
Comments:

Clar i ty Before:
Clar i ty A f t e r :

«5/<P? CPSS

Texture:
A r t i f a c t s :
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EPA — C L E -

I N O R G A N I C A N A L Y S I S D A T A S H E E T :

/f
EPA S A M P L E - N 0 »

L a b N a m e ; S I L V E R V A L L E Y L A B S . . I N C .
Lab Code: S I L V E R Case N o . :
M a t r i x ( s o i l / w a t e r ) :
Level ( l o w / m e d ) :
% S o l i d s : 1l>"

Contract: _68IW8-007£___ |
SAS N o . : |£^5f|sDG No.: 47.35:

L?h S a m p l e ID:
Date Received:

Concentrat ion U n i t s (ug/L or n g / k g dry we igh t) :
CAS No. | A n a l y t e |Concentrat ion|C

C o l o r B e f o r e
C o l o r A f t e r :
C o m m e n t s :

J 7 4 2 9
[ 7 4 4 0
( 7 4 4 0
|7440
( 7 4 4 0
[ 7 4 4 0
( 7 4 4 0
( 7 4 4 0
J 7 4 4 0 '
| 7 4 4 0 '
[ 7 4 3 9 -
( 7 4 3 9 -
[ 7 4 3 9 -
[ 7 4 3 9 -
[ 7 4 3 9 -
[ 7 4 4 0 -
[ 7 4 4 0 '
[ 7 7 8 2 '
[ 7 4 4 0 '
[ 7 4 4 0 '
( 7 4 4 0
( 7 4 4 0 -
( 7 4 4 0 '

-90-5
-36-0
-38-2
-39-3
-41-7
-43-9
-70-2
-47-3
-48-4
-50-8
-89-6
-92-1
-95-4
-96-5
-97-6
-02-0
-09-7
-49-2
-22-4
-23-5
-28-0
-62-2
-66-6

A l u m i n u m _A n t i m o n y _A r s e n i c _Barium__B e r y l l i u mCadmium_C a l c i u m _Chromium_C o b a l t _ _C o p p e r _ _Iron____[ L e a d[ M a g n e s i u m[ M a n g a n e s e[ M e r c u r y _| N i c k e l _ _P o t a s s i u m
S i l v e r _ _ _ _ _S o d i u m _ _T h a l l i u m _V a n a d i u m _Zinc____C y a n i d e _

^L

J*o~
UXoOO l _

% y f 0 I -
£sL

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s

7/3:
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EPA S A M E L E I N O .I N O R G A N I C : A N A L Y S I S D A T A S H E E T r

L a b N a m e ; S I L V E R V A L L E Y L A B S . , I N C .
I-afc Code: S I L V E R Case No.:
Matr ix ( s o i l / w a t e r ) :
Level ( l o w / m e d ) :
% S o l i d s :

Contract: 68-W8-007A
SAS No.: *-A7<3«5H SDG No.:

Lab S a m p l e 10:
Date Received: Q7/£>*//??

Concentration Unit s (ug/L or n g / J c g dry weight) :
1 1 1 .I C A S N o . | A n a l y t e |Concentration
[ 7 4 2 9
[ 7 4 4 0
[ 7 4 4 0
[ 7 4 4 0
[ 7 4 4 0
[ 7 4 4 0
[ 7 4 4 0
[ 7 4 4 0
[ 7 4 4 0
[ 7 4 4 0
[ 7 4 3 9 '
J 7 4 3 9 -
[ 7 4 3 9 -
[ 7 4 3 9 -
| 7439-
[ 7 4 4 0 -
[ 7 4 4 0 -
[ 7 7 8 2 -
[ 7 4 4 0 -
[ 7 4 4 0 -
[ 7 4 4 0 -
J 7 4 4 0 -
J 7 4 4 0 -
i

-90-5-36-0
-38-2
-39-3
-41-7
-43-9
-70-2
-47-3
-48-4
-50-8
-89-6
-92-1
-95-4
-96-5
-97-6
02-0
09-7
49-2
22-4
23-5
28-0
62-2
66-6

| Aluminum_|I Antimony^|I A r s e n i c _j Barium_j B e r y l l i u i n jI Cadmium] calcium^j Chromium. [ C o b a l t _ 2j C o p p e r _ _ |j I r o n _ _ _[Lead____I Magnes ium|[ M a n g a n e s e{ ' M e r c u r y| N i c k e l _ _| P o t a s s i u m| S e l e n i u m _1 S i l v e r _ _[ S o d i u m _ _1 T h a l l i u m _I Vanadium__Zinc

C.|

:Cyanide

C o l o r B e f o r e
C o l o r A f t e r :
Comments :

: fe C l a r i t y Before
C l a r i t y A f t e r : A r t i f a c t s ;

I - 7/31



L a b N a m e ; S I L V E R V A L L E Y L A B S . . I N C .
Lab Code: S I L V E R Case No.:
Matrix ( s o i l / w a t e r ) :
Level ( l o w / m e d ) : LQW
% S o l i d s : 18-3

I N O R G A N I C - A N A L Y S I S ' D A T A S H E E T
Contract: g8-W8-007&

S A S N o . :

EPA SAMPLEINO

SDG
Lab S a m p l e ID:
Date Received:

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

concentration Uni t s (ug/L or n g / k g dry we ight) ;

T e x t u r e :
A r t i f a c t s

C l a r i t y B e f o r e
C l a r i t y A f t e r :

F02X I - 7/3:



U 7 S — — CLPr

I N O R G A N I C A N A L Y S I S D A T A S H E Z T T

L a b N a m e ; S I L V E R V A L L E Y L A B S . . I N C . Contract; 68-W6-Q07A _____
Lab Code: SILVER Case N o . : ____ SAS N o . ; ^ T V ^ S / / SOS Eo»:

s\.
EEIl S A M P L E T N O 7

* / ° * Q "

Matrix ( s o i l / w a t e r ) :
Level ( l o w / m e d ) :
% S o l i d s :

Lab S a m p l e ID:
Date Received:

Concentration Unit s ( u g / L or n g / k g dry weight) :
1 iJ C A S N o . { Analy t e
1 117429-90-5 [ A l u m i n u m[7440-36-0 [ A n t i m o n y17440-38-2 I Arsenic[ 7 4 4 0 - 3 9 - 3 I Barium[7440-41-7 [ B e r y l l i u m[7440-43-9 [ C a d m i u m(7440-70-2 r Cal c ium1 74 4 0-47-3 | Chromium
(7440-48-4 1 Cobalt
[7440-50-8 I C O D D e r
|7439-89-6 [ I r o n
[7439-92-1 I L e a d|7439-95-4 [ M a g n e s i u m[ 7 4 3 9 - 9 6 - 5 [ M a n g a n e s e17439-97-6 [ M e r c u r y
17440-02-0 I N i c k e l[7440-09-7 [ P o t a s s i u m
[ 7 7 8 2 - 4 9 - 2 [ S e l e n i u m
[ 7 4 4 0 - 2 2 - 4 [ S i l v e r
17440-23-5 [ S o d i u m[ 7 4 4 0 - 2 8 - 0 [ T h a l l i u m[7440-62-2 [ V a n a d i u m
[7440-66-6 I Z i n c| | Cyanide
1 1

1Concentration | C1Hide. \Y0.g \£(/1 \
<T<fV \.xs \&
£0.3 1

</&?*£ 1.•w lu
£ V . Y 1

JLSTo I
<tlV66. \

3-7<?/0 I
/»»<»0. 1

1

>>. a_*4 I
/ J , < ? . 7 Ir%Ho \
_g,la |
/ 3 . T 13 « / y . \&S.£~ \3i>S \

f^tOO. \1
1

1 1 1! Q 1 M l

M I P ; !I P I T T ^£ I f 11 I P !
1 I f ! :T*^1 \f \\ I f 11 P 1I P 1

I f ! I. 1* iI f !I f 1 0 * . ,
1 "? 11 f 1V I F 1 Z T ^ R! P 1I f 5 !

1 P 1I f 1I A K S J1 1
Color Befor e
C o l o r A f t e r :
Comments:

HS>£ou>J Clar i ty Before:
Clar i ty A f t e r :

Texture:
A r t i f a c t s :

I - HI 7/37



U i S i - E P A — C I Z :
1 __I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b Name: S I L V E R V A L L E Y L A B S . . I N C .
Lab Code: S I L V E R Case N o . :
Matrix ( s o i l / w a t e r )
Level ( l o w / m e d ) :
% S o l i d s :

,

Contract: 68-W8-007A
S A S N o . : *~r]t

Lab S a m p l e ID:
Date Received:

EPA S A M P L E - NO.

_L
SDG NO. :

Concentrat ion U n i t s ( u g / L or m g / k g dry w e i g h t )

I C A S N O .I____|7429
J 7 4 4 0
J 7 4 4 0
[ 7 4 4 0
[ 7 4 4 0
[ 7 4 4 0
|7440
[ 7 4 4 0
17440
( 7 4 4 0
J 7 4 3 9
[ 7 4 3 9
J 7 4 3 9
1 7 4 3 9
|7439
[ 7 4 4 0
[ 7 4 4 0
( 7 7 8 2
) 7 4 4 0
[ 7 4 4 0
[ 7 4 4 0
J 7 4 4 0
1 7 4 4 0

lA n a l y t e |Concentrat ion|C 1 _ l
-90-5
-36-0
-38-2
-39-3
-41-7
-43-9
-70-2
-47-3
-48-4
-50-8
-89-6
-92-1
-95-4
-96-5
-97-6
-02-0
-09-7
-49-2
-22-4
-23-5
-28-0
-62-2
-66-6

[ Aluminum_j A n t i m o n y _[ A r s e n i c _Barium__| B e r y l l i u m )CadmiumC a l c i u mChromium_C o b a l t _ _C o p p e r _ _Iron[ L e a dj M a g n e s i u m )[ M a n g a n e s e 'j Mercury_| N i c k e l _ _[ P o t a s s i u m| S e l e n i u m _[ S i l v e r _ _j S o d i u m _ _[ T h a l l i u m _| V a n a d i u m _I Zinc____C a n i d e

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

Z1.6>?9S
h i I P

^e V. I _

jinfeo

M*

6*-J_O
C l a r i t y B e f o r e :
C l a r i t y A f t e r :

Texture:
A r t i f a c t s :

7/3:



I N O R G A N I C A N A L Y S I S D A T A S H E E T T
EPA SAMPLE:NO.

L a b N a m e ; S I L V E R V A L L E Y L A B S . . I N C .
Lab Code: S I L V E R Case N o . :
Matrix ( s o i l / w a t e r ) :
Level ( l o w / m e d ) :
% S o l i d s :

Contract: ga-W8-007A
S A S N o . : ' / *1C

S a m p l e
Date Received: O7/& V / f f i

concentration U n i t s ( u g / L or a g / k g dry w e i g h t ) :

I C A S N O .
i » * *| C o n c e n t r a t i o n ! C j Q I M i

J 7 4 2 9 -
|7440-
|7440-
J 7 4 4 0 -
J 7 4 4 0 -
J 7 4 4 0 -
J 7 4 4 0 -
J 7 4 4 0 -
J 7 4 4 0 -
J 7 4 4 0 -
|7439-
J 7 4 3 9 -
1 7 4 3 9 -
17439-
( 7 4 3 9 -
J 7 4 4 0 -
[ 7 4 4 0 -
|7782-
|7440-
( 7 4 4 0 -
|7440-
J 7 4 4 0 -
7440-

C o l o r B e f o r e :
I c r A f t e r : ( S

| Aluminun._JAntimony_|A r s e n i cBarium_B e r y l l i u m !C a d m i u m _ j .calcium IChromium__ || c o b a l t _| Cop?er_I r o n _L e a d _j Magnes ium |j M a n g a n e s e |f M e r c u r y _ I| N i c k e l _| p o t a s s i u m ]| S e l e n i u m _ || S i l v e r _| S o d i u m ^| T h a l l i u m _ _ ||Vanadium_|1 Zinc____| cyanide_|

it^s l _ l

SSID
19160
JV*°°

J(10°

CO
Comment s:

Clar i ty Befor e
C l a r i t y A f t e r :

Texture:
A r t i f a c t s :

FOSM I - 7/3:



U . S . — CLE~
EPA S A M P L E D N O .

I N O R G A N I C A N A L Y S I S D A T A S H E E T : r
L a b N a m e ; S I L V E R V A L L E Y L A B S . . I N C .
Lab Code: S I L V E R Case N o . :
M a t r i x ( s o i l / w a t e r ) :
Level ( l o w / m e d ) :
% S o l i d s : l ' v ?

Contract: 68-W8-007A
S A S N o . :

S a m p l e I D :
Date Received:

concentration U n i t s ( u g / L or n g / k g dry we igh t)
1J C A S N o .
1[7429-90-5
[ 7 4 4 0 - 3 6 - 0
[ 7 4 4 0 - 3 8 - 2
[ 7 4 4 0 - 3 9 - 3
[7440-41-7
[ 7 4 4 0 - 4 3 - 9
[7440-70-2
[7440-47-3
[7440-48-4
J 7 4 4 0 - 5 0 - 8
| 7439-89-6
[ 7 4 3 9 - 9 2 - 1
[ 7 4 3 9 - 9 5 - 4
[ 7 4 3 9 - 9 6 - 5
[ 7 4 3 9 - 9 7 - 6
[ 7 4 4 0 - 0 2 - 0
[ 7 4 4 0 - 0 9 - 7
[ 7 7 8 2 - 4 9 - 2
[ 7 4 4 0 - 2 2 - 4
[ 7 4 4 0 - 2 3 - 5
[ 7 4 4 0 - 2 8 - 0
[ 7 4 4 0 - 6 2 - 2
[ 7 4 4 0 - 6 6 - 6
11

C o l o r Before:-Q£OtO*J
C o l o r A f t e r : lG t QtU
Comment s :

|| A n a l y t e
j Aluminum_[ A n t i m o n y[ A r s e n i cj Barium __] B e r y l l i u m[ Cadmium1 calciumj chromiumI C o b a l tj copoerj I r o n( L e a d[ M a g n e s i u m| M a n g a n e s e
1 M a T * * * * 1 1 T " \ r
[ N i c k e l| p o t a s s i u mi ^ p l e T * umi o i T ver
j s odiumj T h a l l i u m| vanadium[ Z i n c ____j cyanide
1

Clar i i
C l a r i '

_Concentration
lateo

161 .__
*4Sn<?/ , « /<&.*.mooU.2,

JA.1
<?<*!

LSI 60we
MHO.
3>OtO

S.O(*.•*
fs<tt>
ai^
36.̂

c
_

A
_

__

r J ^ f l - I *; u —i / . i
ff400 .

— — — — — — — — — — — —

____

i iQ I M I! J
' f r JAJ ir!^r^\r.\£ \f>_\I / • _ !i / L i t n ^i f _ii f ,i^ 'i f i

• ' £ 'i i _ ii « / i|Z|
•f I ,̂ 3̂ -̂^ ^ I F _ I r̂̂ ê =»i r L il . £ l^ ^ I E l " T ^ ?l f _ l
^p'

! I
-y ^fore: Tex tur e: /Tf^C
: v A f t e r : _____ A r t i f a c t s : — — — — —

- HI 7/3:



I N O R G A N I C A N A L Y S I S D A T A S H E E T T
EPA SAMPLZTHOi-

j

L a b N a m e ; S I L V E R V A L L E Y L A B S . . I N C .
Lab Code: 5 I L V E R Case N o . :
Matrix ( s o i l / w a t e r ) : C f c E I l L -
Level ( l o w / m e d ) : LOW
% S o l i d s :

: 68-W8-007A
S A S N O . : SDG

Lab S a m p l e ID:
Date Received:

Concentration U n i t s ( u g / L or n g / k g dry weight) :
I 1|CAS No. j A n a l y t e
I_______17429-90-5
J 7 4 4 0 - 3 6 - 0
J 7 4 4 0 - 3 8 - 2
J 7 4 4 0 - 3 9 - 3
I 7440-41-7
I 7440-43-9
17440-70-2
J 7 4 4 0 - 4 7 - 3
j7440-48-4
I 7440-50-8
j 7 4 3 9 - 8 9 - 6
[7439-92-1
17439-95-4
J 7 4 3 9 - 9 6 - 5
J 7 4 3 9 - 9 7 - 6
17440-02-0
j7440-09-7
17782-49-2
j 7 4 4 0 - 2 2 - 4
J 7 4 4 0 - 2 3 - 5
J 7 4 4 0 - 2 8 - 0
J 7 4 4 0 - 6 2 - 2
J 7 4 4 0 - 6 6 - 6

| A l u m j . n u i a _j Anti iaony__|Arsen i c_I Barium__[ B e r y l l i u m[ c a d m i u m _1 Ca l c ium_[ chromiuri_|Coba l t__[ C o p p e r _ _ _ _ _I Iron______[Lead__________I M a g n e s i u m j|Mangane s e[ M e r c u r y _) N i c k e l _ _ _ _ _ _I P o t a s s i u m| S e l e n i u m _j S i lver_____| S o d i u m _ _1 T h a l l i u m _1 vanadius__
1 Zinc___j cyanide_

C o l o r B e f o r e :
C o l o r A f t e r :
Comment s:

i IConcentration j C.| Q I M I
II! ""3 A

v o & l _

.f&s »-
V f l . 7 l _

____2_

3-7.7 { _

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

Texture:
A r t i f a c t s

I - 7/3:
r e c y c l e d p a p e r



0 . S — EPA »—CL2-"

I N O R G A N I C A N A L Y S I S D A T A S H E E T r EPA SAMPLEINO.

a b N a m e : S I L V E R V A L L E Y L A B S . . I N C .
ab C o d e : S I L V E R Case N o . :

Contract; 68-W8-007A
SAS

/ /'
S D G N O . ;

atrix ( s o i l / w a t e r ) :
avel ( l o w / m e d ) : / £)\AJ

S o l i d s :

Lab S a m p l e ID:
Date Received:

Concentration U n i t s ( u g / L o r - m g / k g dry we igh t) :

I C A S N o . I Analyt e
|7429J 7 4 4 0
[ 7 4 4 0
[ 7 4 4 0
[ 7 4 4 0
[ 7 4 4 0
[ 7 4 4 0
[ 7 4 4 0
j 7440
J 7 4 4 0 '
|7439-
17439-
17439-
( 7 4 3 9 -
|7439-
J 7 4 4 0 -
[ 7 4 4 0 -
J 7 7 8 2 -
( 7 4 4 0 -
( 7 4 4 0 -
( 7 4 4 0 -
J 7 4 4 0 -
17440-

-90-5
-36-0
-38-2
-39-3
-41-7
-43-9
-70-2
-47-3
-48-4
-50-8
-89-6
-92-1
-95-4
-96-5
-97-6
-02-0
-09-7
-49-2
-22-4
-23-5
28-0
62-2
66-6

|Aluminum^j Ant imony_1 A r s e n i c _j Barium__|Beryl l ium[ C a d m i u m _I C a l c i u m _(Chromiumj Coba l tI C o p p e r _( I r o n _ _ _(Lead

I IConcentration|C|
_l_l

Q ! II M I

1S1.

J&S.

ISlaOOO _

| Magnesium |I Manganese |I Mercury j[ N i c J c e l _ _ [ '| P o t a s s i u m j _|Selenium_|( S i l v e r _ _ | ][ S o d i u m -|| T h a l l i u m _ [ ](Vanadium_[I Zinc |"(Cyanide_|

i l o r B e f o r e Clar i ty Before:
>lor A f t e r : {&LJ-£>\AJ Clar i ty A f t e r :

Texture:
A r t i f a c t s :

imments:

FOSM I - IN 7/87



UVS. ES3L-— CLE

I N O R G A N I C A N A L Y S I S D A T A S H E S T T

L a b Name; S I L V E R V A L L E Y L A B S . . I N C . Contract; 68-wa-007a \

E F A S A M P L E : N O .
47^5HI SL,\

Lab Code: S I L V E R Case No.
Matrix ( s o i l / w a t e r ) : SO33L
Level ( l o w / m e d ) :
% S o l i d s :

SAS N o . : T IdCZtt SDG No.: "T I^T\ hi^
Lab S a m p l e ID: __
Date Received:

concentration Unit s (ug/L or m g / k g dry weight) :
1 1[ C A S N o . | Analyt e
1 1(7429-90-5 ( A l u m i n u m|7440-36-0 ( A n t i m o n y
17440-33-2 [ A r s e n i c17440-39-3 (Barium|7440-41-7 [ B e r y l l i u m17440-43-9 1 Cadmium1 7440-70-2 1 Calcium(7440-47-3 |Chromium_
17440-48-4 ( C o b a l t
(7440-50-8 ( C o p p e r
17439-89-6 ( I r o n
17439-92-1 |Lead| 7439-95-4 | Magnesium| 7439-96-5 (Mangane s e17439-97-6 I Mercury17440-02-0 ( N i c k e l(7440-09-7 (Pota s s i um(7782-49-2 ( S e l e n i u m
J 7 4 4 0 - 2 2 - 4 ( S i l v e r
(7440-23-5 1 S o d i u m(7440-28-0 ( T h a l l i u m} 744 0-62-2 ( V a n a d i u m
17440-66-6 ( Z i n c| | Cyanide
1 1

Concentration
dS&DU-4.3£ '2*7

.557
/.£*

/ 3 /Iblrtoa
1.6

5T3.3
fSl*

f 3^.a 00
let «t>3."*Voo
^37<>tf
^̂ .3
Ih^a^^.•s
£2.Slab21. 0/*.b

ABOOO,

I I I I| C | Q | M l1 1 !i / MIAJ ! i» 1

£L
y.

—
I
*
—

\r \e. i 9 \\ \ f\
1 1 " !I f I
1 r (

• 1 f 11 "f \
\f.l\c.V\
\f>\\ f 1S t f I P 1
f l1

^ rl 1 r* 1

1 1
C o l o r Befor e
C o l o r A f t e r : f f c
Comments:

Clari ty Before:
Clar i ty A f t e r :

Texture:
A r t i f a c t s :

•=5Cvc:3G p a c e r FORK I - IN 7/87



L a b Mama: S I L V E R V A L L E Y L A S S . . I N C .
Lab Code: 5 I L V E R Case No.:
la tr ix ( s o i l / w a t e r ) :
level ( l o w / m e d ) :

'& S o l i d s :

.«— dET

I N O R G A N I C A N A L Y S I S D A T A S H E E T - -
Contract: 68-W8-007A

S A S N o . :

EPA S A M P L E ! N O .

| 4 7 a s H - / 3 j
S D G N o . :

Lab S a m p l e ID:
Date Received:,

Concentrat ion U n i t s (ug/L or m g / k g dry weight)
1I C A S N O .i(7429-90-5
| 7440-3 6-0
17440-38-2
1 7440-39-3
j 7440-41-7
|7440-43-9
j 7440-70-2
j 7440-47-3
j 7440-48-4
j 7440-50-8
J 7 4 3 9 - 8 9 - 6
|7439-92-l
17439-95-4
|7439-96-5
J 7 4 3 9 - 9 7 - 6
J 7 4 4 0 - 0 2 - 0i 7440-09-7
(7782-49-2
1 7440-22-4
J 7 4 4 0 - 2 3 - 5
[7440-28-0
|7440-62-2
i 7440-66-6
1u

:olor Before:^^QCOAJ
rolor A f t e r : Y g t - L Q V A j
romments :

1 1| A n a l y t e
I| Aluminum^j Ant imony[ A r s e n i cj Barium1 B e r y l l i u m| cadmium| calcium| chromium| cobalt| c o p p e r __j Iron_ ___|Lead_ ___1 Magnes ium1 Manganesej Mercury _j N i c k e l1 Pota s s iumI c j p ] on^u™

Concentrat ion!
IXIAO.s-b^a ; fa j f/ . v

93.«?rtsoon,x
2*,(03^» ._

ZLlfiO
W3>0
HtfO
!St*0
3.3

1 J J U ^ _ _
AV40

1 J 5 5 . 1
[ S i l v e r 1 f 5 * £| sodium| T h a l l i u m1 VanadiumJ Z i n c _ _ _ .j Cyanide
1

Clari-
C l a r i '

_____ — — — — ——
_____ — — — —

C
— •

L

i iQ 1 M !
I I

AJ 1-^10^5
fe 1^1

\f.\\£.\-fK£i f Ii ^ ii f I\f !I f 1
' ' i j

I f .\
•1̂ 1I f , !

H f ' i F J ^ t tI f lIz^^Szziii^zli! ^
1 V t f . 5
| XS*0
\

I .! _! _l
1 1 ^_!1 ! &\ I®-! 1 1

hy n^fore: Texture:
ny a f t e r : A r t i f a c t s

— — — — — — — — — — —— — — — — — — — — — —— — . — — - — — — — — —
•••••

^~~~

fa

FOBM I - IN 7/87



;. EPA-—

I H O R G A N I C A N A L Y S I S D A T A S H E E T
EPA SAHPLETNCT.

L a b Mama; S I L V E R V A L L E Y L A 8 S . . I N C .
Lab Code: S I L V E R case

Contract:: ga-wa-0074
N o . : SDG

Matrix ( s o i l / w a t e r ) :
Level ( l o w / m e d ) : LQ\jJ

ft.* Lab S a m p l e ID:
Date Received:

Concentration U n i t s (ug/L or m g / J c g dry weight) :
1I C A S N O .117429-90-5
[7440-36-0
[7440-38-2
[ 7 4 4 0 - 3 9 - 3
[7440-41-7
[7440-43-9
j 7440-70-2
[7440-47-3
[7440-48-4
[7440-50-8
|7439-89-6
[7439-92-1
17439-95-4
[7439-96-5
[7439-97-6
[7440-02-0
[7440-09-7
[7782-49-2
[7440-22-4
[7440-23-5
[7440-28-0
[7440-62-2
[7440-66-6
1
1

1[ Analyte
1[ Aluminum| AntimonyI Arsenic| Barium[ Beryl l ium[ Cadmium1 Calcium[ Chromium[ C o b a l tI Copper[ I r o n[ L e a d| Magnesium| ManganeseI MercuryI Nickel| Potassium| Selenium1 S i l v e rI S o d i u m{ T h a l l i u mj VanadiumI Z i n c} Cyanide
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R E G I O N V I I I S U M M A R Y O F D A T A Q U A L I T Y A S S U R A N C E REVIEV
***guideline references are f r o m Contrac t 1787***

Case No.: 12334 TOO No.: F08-3909-08
S i t e : Richardson F l a t s
C o n t r a c t o r Laboratory: K e y s t o n e - H o u s t o n
Data Reviewer : A n n e t t e Sackman Date of Review: 10-3-89
S a m p l e M a t r i x : 5 Low S o i l s , 15 Low W a t e r s
A n a l y s i s : Mercury
S a m p l e N o s . : M H L 9 5 5 , M H L 9 5 6 , M H P 5 0 0 , M H P 5 0 1 , M H P 5 0 2 , M H P 5 0 3 , M H P 5 0 4 ,

M H P 5 0 6 , M H P 5 0 7 , M H P 5 0 9 , M H P 5 1 0 , M H P 5 1 1 , M H P 5 1 2 , M H P 5 1 3 ,
M H P 5 1 4 , M H P 5 1 5 , M H P 5 1 6 , M H P 5 1 7 , M H P 5 1 8 , M H P 5 1 9

( X ) Data a r e a c c e p t a b l e f o r use.
( ) Data are a c c e p t a b l e for use w i t h q u a l i f i c a t i o n s no t ed .
( ) Data are p r e l i m i n a r y - p e n d i n g v e r i f i c a t i o n .
( ) Data are u n a c c e p t a b l e .

A c t i o n required by DPO?
No X Yes The f o l l o w i n g i t e m s require a c t i on:

A c t i o n required b y p r o j e c t o f f i c e r ?
No X Yes



The f o l l o w i n g are our f i n d i n g s :
All requirements were met for the mercury analysis. No f l a g s wereassigned.

rec V C f & f p f a ( ) e f "



Inorganic Data Completeness Checklist

X Inorgani c analysis d a t a ( F o r m I )
1C I n i t i a l ca l i bra t i on and cont inuing ca l ibrat ion v e r i f i c a t i o n ( F o r mI I A )

CROL s tandard f o r A A a n d T C P ( F o r m I I B )
X Blanks ( F o r m I I I )

I G F i n t e r f e r e n c e Check sample ( F o r m I V )
X S p i k e s a m p l e recovery ( F o r m V A )

P o s t d i g e s t i o n s p i k e s a m p l e recovery ( F o r m V B )
X D u p l i c a t e s ( F o r m V I )
X Labora tory control s a m p l e ( F o r m V I I )

S t a n d a r d a d d i t i o n r e s u l t s ( F o r m V I I I )
I C P serial d i l u t i o n s ( F o r m I X )

X H o l d i n g t imes ( F o r m X )
X Ins t rumen t d e t e c t i o n l i m i t s - q u a r t e r l y ( F o r m X I )
X I C P in t er e l ement c orre c t i on f a c t o r s - q u a r t e r l y ( F o r m I I )
X I C P linear range s-quart er ly ( F o r m X I I I )

Raw d a t a for i n t e r f e r e n c e checks
X Raw d a t a for c a l i b r a t i o n s tandard s
X Raw d a t a for b lanks

Raw d a t a for CRI a n d / o r CRA
X Raw d a t a for s a m p l e s
X Raw d a t a for d u p l i c a t e s
X Raw d a t a for s p i k e s
X T r a f f i c r e p o r t s



Contract Compliance
I. I n i t i a l , and Continuing Calibration V e r i f i c a t i o n (ICV and CCV)(guide l ine s pg . E-4, Form IIA)

1.. Was instrument calibrated d a i l y and each time'it was set up?yes X no
2. Were ins truments cal ibrated using 1 blank and several s tandards?yes X no
3. Were c a l i b r a t i o n v e r i f i c a t i o n s w i t h i n 90-110*7yes X no
4. Were continuing cal ibrat ions run at 10* frequency?yes X no
5. Were the raw d a t a c o r r e c t l y transcribed onto F o r m IIA?yes X noComment s: A l l r equ irement s met.

II. CRDL S t a n d a r d s f or 1C? (CRI) and/or AA (CRA) ( g u i d e l i n e s pg . E-6,
F o r m I I B )
1. For ICP analy s i s , were s t a n d a r d s (CRI) @ 2x the CRDL or the IDL(whichever was g r e a t e r ) analyzed at the beginning and the end ofeach s a m p l e . r u n , or at a minimum of t w i c e / 8 hour s h i f t ,whichever was more f r e q u e n t ? yes no
2. For furnace AA analys i s , were s tandards (CRA) analyzed at thebeg inning and the end of each s a m p l e run, or at a minimum oft w i c e / 8 hour s h i f t , whichever was more f r e q u e n t ?yes no
3. W e r e the CRI a n d / o r CRA s t a n d a r d s analyzed a f t e r the ICV?yes no
4. Were the se d a t a r e p o r t e d on F o r m IIB?yes no
5. Were the raw d a t a c o r r e c t l y transcr ibed onto F o r m IIB?yes no

C o m m e n t s : N o t required.

i T u m - . ^ , 1 1 1 ( 1 . - m i n i M i m - l l !woioev and environment



I I I . Blanks (gu id e l in e s p g . E-6, F o r m I I I )
1. Was the i n i t i a l ca l ibra t ion blank, (ICB) analyzed i m m e d i a t e l ya f t e r t h e in i t ia l cal ibrat ion v e r i f i c a t i o n ( I C V ) ?yes X no
2. Was a cont inuing ca l ibra t ion blank (CCB) analyzed immed ia t e lya f t e r each cont inuing ca l i b ra t i on v e r i f i c a t i o n ( C C V ) ?yes X no
3. Was a p r e p a r a t i o n blank (PB) analyzed at a f r equency of atleast 1 in 20 sampl e s? yes X no NA
4. Hov many e l ement s were d e t e c t e d above the CRDLs? 0 (if 0, got o que s t i on 5 )

4a. Hov many e l e m e n t s were d e t e c t e d in the blanks at great erthan one-half the amount d e t e c t e d in any sample?
5. Were raw d a t a c orr e c t ly transcribed onto F o r m III?yes X no

Comments: All requirements met.

I V . I C P I n t e r f e r e n c e Checks ( I C S ) ( g u i d e l i n e s p g . E-7, F o r m I V )
1. Was the ICS analyzed tvice per 8 hour s h i f t ?yes no
2. Were the ICSs analyzed b e f o r e and a f t e r sampl e s?yes no
3. Was any massive i n t e r f e r e n c e d e t e c t e d ?yes no
4. W e r e the ICSs w i t h i n ±20% mean value?yes no
5. Were raw d a t a c orre c t ly transcribed onto F o r m IV?

Comments: Not required.



C J . J i i W U . i A is p i k e to be a d d e d for each a n a l y t e and for o th er i n f o r m a t i o n about theS o i k e S a m p l e A n a l y s i s .



.. W e r e r e cover i e s rvi cam cne ou-j .^0/. j . j . . a i c .yes X no



3. Was the recovery of the s p ik e > 40Z? (if yes, go to ques t ion
A •*.



6 b . W e r e the s e d a t a c o r r e c t l y t rans cr ib ed onto F o r m V I I I ?



6e. Were all MSA obtained da ta marked wi th an *S' or. an-S+ oirf o r m I ? yes no
Comments: Not required.

I X . I C P Serial Dilut ion ( L ) Analysis ( g u i d e l i n e s p g . E-12, Form I X )
1. Vas an ICP serial d i l u t i o n p e r f o r m e d on each group of sample sof a s imi lar matr ix ( i . e . , s o i l , wa t e r) and concentrat ion(i . e . , low, h i g h ) or for each sample de l ivery group , whicheverwas more f r equen t? yes no
2. For e l ement s w i t h c onc en tra t i on s >10X the CRDL, did any exceedthe serial d i l u t i o n r e s u l t s by more than 10%? (if no, s k i pque s t i on s 3 and 4) yes no

I - S% d i f f e r e n c e I X 100
I - I n i t i a l S a m p l e Resu l tS = S e r i a l D i l u t i o n Result ( i n s t r u m e n t r ead ing X5)

3. W h i c h e l ement s had concentra t i on s that exceeded the 10%cri t er ia?
4 . D i d t h e l abora t ory f l a g these d a t a w i t h a n ' E ' o n F o r m I X ?yes no
5. Were the raw d a t a c o r r e c t l y transcr ibed onto F o r m IX?yes no

Comment s: N o t required.

• r 6 C y C l e < l p d D e r r r u l o g v ami *-nvirt>nniem



Z. Instrument Detection Limit s ( I D L ) ( g u i d e l i n e s pg . E-13, Form XI)
1. Were IDLs repor t ed for each analyzed element?yes X no
2. Were IDLs r epor t ed for each instrument used?yes X no
3. Did the IDLs meet the contract requirements? ( r e f e r to pg.E-13, SOW 7 8 7 ) yes X no

Comment s : All requirements met.

X I . Interelenent Corrections f o r I C F ( g u i d e l i n e s p g . E-13, F o r m X I I )
1. W e r e c orr e c t i on f a c t o r s r e p o r t e d on F o r m XII?yes X no

C o m m e n t s : A l l r equ i r emen t s met .

X I I . Linear Range Analysi s ( L R A ) ( g u i d e l i n e s p g . E-14, F o r m X I I )
1. Was a l inear range v e r i f i c a t i o n s t a n d a r d analyzed?yes X no
2. Was the r e s u l t s w i t h i n ±5% of the true value?yes no



H o l d i n g : Times
L i m i t s : M e t a l s - 6 months; Hg - 30 days; Cn - 28 days.
1. V e r i f i e d da t e of sample rece ipt by laboratory 7-21-892. Date of p r e p a r a t i o n / a n a l y s e s 8-3-893. Were ho ld ing times met? yes X no

A n a l y t e M a t r i x Date P r e p H o l d i n g H o l d i n g T i m eS a m p l e d Date T i m e L i m i t / M e t

Mercury Low soil 7-18-89 8-3-89 13 days 30 days yesMercury Low V a t e r 7-18-89 8-3-89 13 days 30 days yes

.recycled p a p e r t f o l o g v a n d c n v i n i n m e n t



K e y s t o n e DC! 12334-8-5"

U . S . E P A - C L P
1 E P A S A M P L E . N O .I N O R G A N I C A N A L Y S I S D A T A S H E E T ! — — — — — — — — — — — — •

! M H L 9 5 5 "L a b - N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : S 8 - W S - 0 0 0 5 !____________.
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : M H L 9 5 5

M a t r i x ( s o i l / w a t e r ) : S O I L L a b S a m p l e I D : 890773003
L e v e l C l o w / m e d 3 : L O W D a t e R e c e i v e d : 0 7 / 2 1 / 8 9
% S o l i d s : 98.3

C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ) : M S / K B

I C A 5 N o .
I

17423-90-5
! 7440 -36 -0
17440-38-2
1744O-39-3
17440-41 -7
•7440-43-9
; 7440 -70 -2
!744O-47-3
•7440-48-4
17440-50 -8
! 7439 -89 -6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
! 7439 -02 -0
; 744O -09 -7
17782-49-2
I 7 4 4 O - 2 2 - 4
J 7 4 4 O - 2 2 - 5
I 7 4 4 O - 2 S - 0
• 7440 -62 -2
I 744O-66-6f
i*

ii
I A n a l y t eit
1 A l u m i n u m _
1 A n t i m o n y _
! A r s e n i c _
! B a r i u m __! Beryl l i u m
! C a d m i u m _
! Cal c ium _! C h r o m i u m _
! C o b a l t __
! C o p p e r __
l l r o n
1 L e a d1 M a g n e s i u m1 M a n g a n e s e
1 M e r c u r y _
I N i c k e l _ ~ _
1 P o t a s s i u m
1 S e l e n i u m _
1 S i l v e r __
1 S o d i u m __
i T h a i l i u m _
1 V a n a d i u m _
1 Z i n c
1 C y a n i d e
i1

C o n c e n t r a t i o n

'

• 0.99

C GI : M
i
! N R
i N R
! N R
! N R: N R
i N R
! N R
! N R: N R: N R
I N R: N R
I N R: N R
i C V: N R
! N R
I N R
! N R: N R: N R
I N R
! N R: N R;

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

o~o"oo"oT"
F O R M I - I N 7 / 8 7



K e y s t o n e OC# 12334-8-5""

U . S . E P A - C L P
E P A S A M P L E N O .— — — — — — — — — — — — — I

M H L 9 5 6 !I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : S3-W8-0005 ______________
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : M H L 9 5 5

M a t r i x ( s o i l / w a t e r ) : S O I L L a b S a m p l e I D : 890773006
L e v e l C l o w / m e d ) : L O W Date R e c e i v e d : 0 7 / 2 1 / 8 9
7 . S o l i d s :

' • 4^J?..r-

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

97.9
C o n c e n t r a t i o n U n i t s O . i g / L o r m g / k g d r y w e i g h t ) : M G / K G

I1
! C A S N o .
!7429-90-5
17440-36-0
I 7 4 4 O - 3 8 - 2
•744O-39-3
I 7 4 4 O - 4 1 - 7
[7440-43-9
•744O-70-2
! 7440 -47 -3
I744O-48-4
17440 -50 -S
17439-89-6
17439-92-1
17439-95-4
! 7439 -96 -5
17439-97-6
17439-02-0
I744O-09-7
17782-49 -2
; 744O -22 -4
!744O-23-5
J 7 4 4 O - 2 8 - O
I 7 4 4 O - 6 2 - 2
! 744O -66 -6iiii

i
! A n a l y t e
i A l u m i n u m _
i A n t i m o n y _
! A r s e n i c _i Barium __
! Bery l 1 ium
! C a d m i u m _
! Cal cium _
! C h r o m i u m _
! C o b a l t _ I! C o p p e r __
! I r o nI L e a di M a g n e s i u m! M a n g a n e s e
! M e r c u r y
! N i c k e l __
1 P o t a s s i u m
! S e l e n i u m _
! S i l v e r __
! S o d i u m __
1 T h a i l i u m _
! V a n a d i u m _
! Z i n c _____
! C y a n i d e
1i

C o n c e n t r a t i o n

1 . 30

c 11a : Mi
! N R
! N R: N R
! N R
! N R: N R: N R
! N R
! N R: N ' R
! N R
! N R
! N R
, ' N R
! C V: N R: N R
! N R: N R
! N R
! N R
! N R
! N R
! N R
1

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

000008
F O R M I - I N v" uncil e n v i r o n m e n t 7/87



K e y s t o n e OC# 12334-8-5
U . S . E P A - C L P

E P A S A M P L E N O .
M H P 5 0 0

I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : S 8 - W 8 - O O Q 5
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : M H L 9 5 5

M a t r i x ( s o i l / w a t e r ) : S O I L L a b S a m p l e I D : 830773007
L e v e l ( l o w / m e d ) : L O W D a t e R e c e i v e d : 0 7 / 2 1 / 8 3
7 . S o l i d s : •38. S

C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ) : M S / K B
t1
I C A S N o .
t
17423 -90 -5
! 7440 -36-0
17440-33-2
! 7440 -39 -3
I 7 4 4 O - 4 1 - 7
J 7 4 4 0 - 4 3 -9
•744O-70-2
17440-47-3
[744O-48-4
17440-50-8
17439-83-6
17433-92-1
17433-95-4
17433-96-5
17433-37-6
17433 -O2 -0
1744O-03-7
17782-49-2
! 7440 -22 -4
I744O-23-5
1 744O -23 -0
I 7440 -62 -2.
j 7440 -66 -6
1I

J

1I
1 A n a l y t e

I A l u m i n u m _
1 A n t i m o n y _
1 A r s e n i c _
1 B a r i u m __
I B e r y l 1 ium
1 C a d m i u m _
! Cal c ium _1 C h r o m i u m _
1 Co b a i t __
I C o p p e r _ _
1 I ron
H e a d
1 M a g n e s i u m
I M a n g a n e s e
1 Mer cury _
I N i c k e l _ I _
I P o t a s s i u m
I S e l e n i u m _
1 S i l v e r __
! S o d i u m __
1 T h a i l i u m _I V a n a d i u m _
I Z i n c

I C y a n i d e

C o n c e n t r a t i o n

'

o.as

c
ii

Q 1 M
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
! N R
! N R
I N R
I N R
I N R
I N R
I C V
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I1

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

F O R M I - I N 000009 7 / 8 7



K e y s t o n e OC# 12334-8-5*"
U . S . E P A - C L P

I N O R B A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 68-W8-0005

E P A S A M P L E N O .« — — — — — — — — — — — — — I
! M H P 5 0 1 !

L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D B N o . : M H L 9 5 J
M a t r i x ( s o i l / w a t e r ) : S O I L L a b S a m p l e I D : 890773008
L e v e l ( l o w / m e d ) : L O W Date R e c e i v e d : 0 7 / 2 1 / 8 9
% S o l i d s : 82.4

C o n c e n t r a t i o n U n i t s < . ' u g / L o r m g / k g d r y w e i g h t . ' ) : M G / K G

: .-?-»«?««• . ' • i * . ' i > ! ' ' : i ' ' . 1

t1
! C A S N o .

Ii
! 7429 -90 -5
17440-36-0
J 7 4 4 O - 3 8 - 2
17440-39-3
! 7440 -4 1-7
17440-43-9
j 7440 -70 -2
! 7440 -47 -3
I744O-48-4
17440-50-8
17439-89-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
, ' 7 4 3 9 - 0 2 - 0
I744O-09-7
17732-49-2
17440-22-4
I744O-23-5
j 7440 -23-0
17440-62-2
J 7 4 4 O - 6 6 - 6
1
t1

! A n a l y t e
! A l u m i n u m _
! A n t i m o n y _
' A r s e n i c _
! Barium __
! Beryl l i u m
! C a d m i u m _
! C a l c i u m _I C h r o m i u m _
! C o b a l t __
! C o p p e r __! I r o n
! L e a d ____! M a g n e s i u m! M a n g a n e s e
! M e r c u r y _
! N i c k e l , ™
i P o t a s s i u m
1 S e l e n i u m _
! S i l v e r __
! S o d i u m __
! T h a i l i u m _
! V a n a d i u m _
I Z i n c! C y a n i d e
I

C o n c e n t r a t i o n

-

3.20

C a : M
: N R: N R: N R
! N R: N R
! N R
! N R: N R: N R
! N R
! N R
! N R: N R: N R:cv: N R
! N R
! N R
! N R
! N R: N R
! N R: N R
! N R
1t

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

' " c y c l e d p a p e rrecycled caper

T e x t u r e :
A r t i f a c t s :

F O R M I - I N
on 0010i > « - » H « r H s * I H I • • M \ i r n n m < * n t

u l o H V and environment / / O /



K e y s t o n e OC# 12334-8-5"

U . S . E P A - C L P
1

I N O R G A N I C A N A L Y S I S D A T A S H E E T
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K e y s t o n e OC# 12334-8- 5"

U.S. EPA - CLP
E P A S A M P L E - N O .

M H P 5 0 3
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b - N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 68-WS-0005 _____________
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D B N o . : M H L 9 5 5

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 890773010
L e v e l C l o w / m e d i : L O W D a t e R e c e i v e d : 0 7 / 2 1 / 8 9
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Keystone OC# 12334-8- 5"

U . S . E P A - C L P
E P A S A M P L E N O .

M H P 5 0 4I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 68-W8-0005 ____
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D 6 N o . : M H L 9 5 5

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 890773011
L e v e l C l o w / m e d ) : L O W Date R e c e i v e d : 0 7 / 2 1 / 8 9

S o l i d s :
C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ) : U G / L
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1 C a d m i u m _
1 Cal c ium _
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K e y s t o n e OC# 12334-8-5*

U . S . E P A - C L P
E P A S A M P L E N O .

M H P 5 0 6
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 68-W8-OOO5 ___________.
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : M H L 9 5 5

M a t r i x ( s o i l / w a t e r > : W A T E R L a b S a m p l e I D : 890773012
L e v e l C l o w / m e d ) : L O W Date R e c e i v e d : 0 7 / 2 1 / 8 9
7. S o l i d s : • • 0

C o n c e n t r a t i o n U n i t s O . i g / L o r m g / k g d r y w e i g h t ) : U G / L
11
I C A S N o .
17423-90-5
J 7 4 4 0 -36 -O
17440-38-2
17440-39-3
17440-41 -7
I 744O -43 -9
•7440-70-2
17440-47-3
I744O-48-4
I744O-50-8
17439-89-6
17439-92-117439-95-4
17439-96-5
17439-97-6
17439-02-0
I 7 4 4 O - 0 9 - 7
17782-49-2
1 744O -22 -4
I 7 4 4 O - 2 3 - 5
1 7440 -28 -O
1744O-62-2
17440-66-b1
i
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! A l u m i n u m _! A n t i m o n y _ _
! A r s e n i c _! Bar ium __
! Beryl l i u m
! C a d m i u m _
! Cal c ium _I C h r o m i u m _
! C o b a l t __! C o p p e r __
! I r o n _ _
! Lead I __ ~_! M a g n e s i u m
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K e y s t o n e OC# 12334-8-5

L a b N a m e :
L a b C o d e :

U . S . E P A - C L P
1

I N O R G A N I C A N A L Y S I S D A T A S H E E T
K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 68-W3-OOO5

K E Y T X Case N o . : 12334 S A S N o . :

E P A S A M P L E N O .
M H P 5 0 7

S D B N o . : M H L 9 5 5
M a t r i x ( s o i l / w a t e r ) : W A T E R
L e v e l d o w / m e d ) : L O W

L a b S a m p l e I D : S S 0 7 7 3 0 1 3
D a t e R e c e i v e d : 0 7 / 2 1 / 8 9

S o l i d s :

C o l o r B e f o r e :
C o l o r A f t e r :
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K e y s t o n e OC# 12334-8->5"

U . S . E P A - C L P
E P A S A M P L E N O .

M H P 5 0 9
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 68-W8-0005 ___________.
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : M H L 3 5 5

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 330773014
L e v e l d o w / m e d ) : L O W D a t e R e c e i v e d : 0 7 / 2 1 / 8 9
'/. S o l i d s : . 0

C o n c e n t r a t i o n U n i t s O . i g / L o r m g / k g d r y w e i g h t ) : U G / L
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! 7440 -62 -2
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1 A n a l y t e
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1 A n t i m o n y _1 A r s e n i c _
1 Barium __
1 B e r y l l i u m
! C a d m i u m _
1 Cal c ium _
1 C h r o m i u m _1 C o b a l t __
1 C o p p e r __
1 I r o n _____

I Lead _____1 M a g n e s i u m
I M a n g a n e s e
1 Mer c u r y _
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1 P o t a s s i u m
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K e y s t o n e DC# 12334-8-5

U . S . E P A - C L P
E P A S A M P L E N O .

M H P 5 1 0I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : S S - W 8 - 0 0 0 5
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : M H L 3 5 5

M a t r i x ( s o i l / w a t e r ! ) : W A T E R L a b S a m p l e I D : 830773015
L e v e l ( I o w / m e d 3 : L O W Date R e c e i v e d : 0 7 / 2 1 / 3 9
' / . S o l i d s : 0

C o n c e n t r a t i o n U n i t s C u g / L o r m g / k q d r y w e i g h t . ' ) : L J G / L
11
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I 7 4 4 O - 3 9 - 3
1744O-41-7
! 744O -43 -9
! 744O -70 -2
17440-47 -3
J 7 4 4 O - 4 3 - 4
! 7440 -50 -8
17433-89-6
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17439-95-4
17439-96-5
17439-97-6
! 7439 -02 -0
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I 7 4 4 O - 2 3 - 5
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K e y s t o n e OCI 12334-8-5"

U . S . E P A - C L P
E P A S A M P L E N O .

M H P 5 1 1
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : S S - W 8 - O O O 5
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : M H L 9 5 5

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 89077301S
L e v e l ( l o w / m e d ) : L O W Date R e c e i v e d : 0 7 / 2 1 / 8 9
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I 7 4 4 O - 2 3 - O
•7440-62-2
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! A n a l y t ei
! A l u m i n u m _
! A n t i m o n y _
! A r s e n i c _
! Barium __
! B e r y l 1 ium
! C a d m i u m _
! Cal c ium _
! C h r o m i u m _
! Co b a i t __! C o p p e r __i l r o n
I L e a d
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K e y s t o n e DC# 12334-8-5"
U . S . E P A - C L P

I N O R G A N I C A N A L Y S I S D A T A S H E E T
E P A S A M P L E N O .

M H P 5 1 2L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L
L a b C o d e : K E Y T X Case N o . : 12334

M a t r i x ( s o i l / w a t e r ) : W A T E R
L e v e l ( l o w / m e d ) : L O W

C o n t r a c t : S 8 - W S - 0 0 0 5
S A S N o . : S D B N o . : M H L 9 5 5

L a b S a m p l e I D : 890773017
Date R e c e i v e d : 0 7 / 2 1 / 8 9

7 . S o l i d s : 0
C o n c e n t r a t i o n U n i t s O . i g / L o r m g / k g d r y w e i g h t ) : U G / L

1

I C A S N o .
ti
I 7429 -'90 -5
17440-36-0
I 7 4 4 O - 3 8 - 2
17440-39-3
17440-41-7
17440-43-9
17440-70-2
17440-47-3
17440-48-4
I744O-50-8
17439-89-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
17439 -O2 -0
i 744O-09-7
17782-49-2
I 7 4 4 O - 2 2 - 4
I 7 4 4 O - 2 3 - 5
i 744O -28 -0
I 7 4 4 O - 6 2 - 2
I 7 4 4 O - 6 6 - 6
1
I1

! A n a l y t e
II
! A l u m i n u m _
! A n t i m o n y _
! A r s e n i c _
! B a r i u m __
! B e r y l l i u m
! C a d m i u m _
! Cal c ium _
! C h r o m i u m _
! C o b a l t __
! C o p p e r __
i I ron _____I Lead
1 M a g n e s i u m! M a n g a n e s e! Mer cury _
! N i c k e l __
! P o t a s s i u m
! S e l e n i u m _
! S i l v e r __
! S o d i u m _ __
! T h a i 1 i u m _
! V a n a d i u m _
I Z i n c _____! C y a n i d e!

C o n c e n t r a t i o n

.

0 . 20

C

U

I1a : M
! N R: N R
! N R: N R
! N R: N R
! N R
! N R
! N R
I N R
! N R
I N R
I N R
I N R:cv
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
1

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

F O R M I - I N 000019 7/87



K e y s t o n e DC* 12334-8-5'

U . S . E P A - C L P
EPA SAMPLE.: NO.— — — — — — — — — — — — — I

M H P 5 1 3 !
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : S8-W8-OO05 _____________
L a b Code: K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : M H L 9 5 5

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 830773020
L e v e l ( l o w / m e d ) : L O W D a t e R e c e i v e d : 0 7 / 2 1 / 8 9
7. S o l i d s : . 0

C o n c e n t r a t i o n U n i t s ( u g / L o r m g / k g d r y w e i g h t ) : U G / L
If
I C A S N o .
f\
\ 7423 -90 -5
J 7 4 4 O - 3 6 - 0
! 744O -38 -2
, ' 7 4 4 0 - 3 9 -3
•744O-41-7
J 7 4 4 O - 4 3 - 9
I744O-70-2
•7440-47-3
17440-48-4
I744O-50-8
17439 -89 -6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
17439-02-0
! 7440 -O9 -7
i 7732 -49 -2
! 7440 -22 -4 .
! 7440 -23 -5
I 7 4 4 O - 2 3 - O
17440-62-2
I 7 4 4 O - 6 6 - 6
I1
1

1I
! A n a l y t ei>
! A l u m i n u m _! A n t i m o n y _
! A r s e n i c _
! Barium __
! B e r y l l i u m
! C a d m i u m _
! Cal c ium _! C h r o m i u m _
! C o b a l t __I C o p p e r __
l l r o n
! L e a d _____! M a g n e s i u m
! M a n g a n e s e
! M e r c u r y _
! N i c t c e l _ ~ _
! P o t a s s i u m
! S e l e n i u m _
! S i l v e r __
! S o d i u m __
! T h a i l i u m _
! V a n a d i u m _
! Z i n c
! C y a n i d e
f

C o n c e n t r a t i o n

'

0 . 20

c

u

11
Q ! M

! N R
! N R
! N R
! N R
! N R
! N R: N R
! N R
! N R: N R
! N R
! N R: N R: N R:cv: N R
! N R: N R; N R- : N R: N R
! N R
! N R
! N R
1

C o l o r B e f o r e :
C o l o r A f t e r :
Comment s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

•=cvc!ea p a p e r
recycled pacer F O R M I - I N 7/87



K e y s t o n e DC# 12334-8-5'

U . S . E P A - C L P
E P A S A M P L E N O .

M H P 5 1 4I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : S B - W S - 0 0 0 5 _____________
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : M H L 3 5 5

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 330773021
L e v e l < l o w / m e e t > : L O W Date R e c e i v e d : 0 7 / 2 1 / S 9

• l i d s : 0
C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t ! ) : U G / L

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

11
I C A S N o .
II
17429 - ' 3 0 - 5
! 744O -36 -0
I 7 4 4 O - 3 3 - 2
I744O-39-3
17440-41 -7
17440-43-9
17440-70-217440-47-3
! 7440 -48 -4
•7440-50-8
17439 -89 -S
17439-92-1
17439-95 -4
17439-96-5
17439-97-6
i 7439 -02 -0
; 7440 -09-7
17732-49-2
! 744O -22 -4
I 7 4 4 O - 2 3 - 5
i 744O -23 -0
I744O-62-2
i 7440 -65 -6
[i

ti! A n a l y t e
! A l u m i n u m _
! A n t i m o n y _
! A r s e n i c _
! Barium __
! B e r y l l i u m
! C a d m i u m _

.! Cal c ium _
! C h r o m i u m _
! C o b a l t __
' C o p p e r _ _
l l r o n
! L e a d _____! M a g n e s i u m
! M a n g a n e s e
! Mer c u r y _
! N i c k e l __
! P o t a s s i u m
! S e l e n i u m _
! S i l v e r __
! S o d i u m __
! T h a i 1 i u m _
! v a n a d i u m _
! Z i n c _____
! C y a n i d e
i

C o n c e n t r a t i o n

0 . 2O

C

U

i
Q ! M

, ' N R
! N R
! N R
! N R
! N R
! N R
! N R: N R
! N R: N R
! N R: N R
! N R: N R:cv
! N R: N R
! N R
! N R: N R
! N R
! N R
! N R
! N R
!

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

F O R M I - I N 000021 7 / 3 7



K e y s t o n e DC# 12334-8-J

U . S . E P A - C L P
E P A S A M P L E N O .

M H P 5 1 5
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : S S - W S - 0 0 0 5
L a b C o d e : K E Y T X Case N o . : 12234 S A S N o . : S D G N o . : M H L 9 5 5

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 890773022
L e v e l U o w / m e d ) : L O W D a t e . R e c e i v e d : 0 7 / 2 1 / 8 9
' / . S o l i d s : . ' 0

C o n c e n t r a t i o n U n i t s O . i g / L o r m g / k g d r y w e i g h t ) : U B / L
1I
I C A S N o .
1 •

17429-90-5
I744O-36-0
17440-38-2
17440-39-3
[7440-41-7
17440-43-9
I744O-70-2
17440-47-3
J744O-48-4
I744O-50-8
17439 -89 -S
, ' 7 4 3 9 - 9 2 - 1
17439-95-4
17439-96-5
17439 -97 -6
! 7439 -02 -0
1744O-09-7
17782-49-2
j 7440 -22 -4
17440-23-5
17440-28-0
17440-62-2
! 744O -S£ -b
r
i

! A n a l y t a
! A l u m i n u m _
! A n t i m o n y _
! A r s e n i c _
i Barium __
! Beryl l i u m
! C a d m i u m _
! C a l c i u m _! C h r o m i u m _
! C o b a l t __I C o p p e r __
! I r o n! L e a d
! M a g n e s i u m
! M a n g a n e s e
! M e r c u r y _
! N i c k e l __
! P o t a s s i u m
! S e l e n i u m _
! S i l v e r __
! S o d i u m __
! T h a i 1 i u m _
1 V a n a d i u m _
! Z i n c
! C y a n i d e
i

Co n c e n t r a t i o n

0.20

c

u

11Q : M
! N R: N R: N R
! N R: N R: N R: N R
! N R
! N R: N R; N R: N R
! N R
! N R:cv
! N R
! N R
! N R: N R: N R: N R
! N R: N R
! N R;

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

-scyciea pac errecycled p a p e r F O R M I - I N nunns^y " w : i \ / » l i / * G p v M > n i m r M i
roioev and **ri\imnm«rm 7 / 8 7



K e y s t o n e DC! 12334-8-5"

U . S . E P A - C L P
E P A S A M P L E N O .

M H P 5 1 6
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b - N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : S 3 - W S - 0 0 0 5
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : M H L 9 5 5

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 890773023
L e v e l C l o w / m e d ) : L O W D a t e R e c e i v e d : 0 7 / 2 1 / 8 9
' / ' . S o l i d s : 0

C o n c e n t r a t i o n U n i t s O . i g / L o r m g / k g d r y w e i g h t ) : U G / L

I C A S N o .
l

1 7429-90-5
I 7440 -3S -0
17440-38-2
, ' 7 4 4 0 - 3 9 - 3
! 7440 -4 1 -7
!744O-43-9
•7440-70-2
17440-47-3
•744O-48-4
17440-50-8
17439-89-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
I 7439 -O2 -0
I744O-09-7
17732-49-2
17440-22-4
17440-23-5
17440-28-0
17440-62-2
1 744O-66-6j
|

»
1 A n a l y t et
1 A l u m i n u m _! A n t i m o n y _
! A r s e n i c _! B a r i u m __
1 B e r y l 1 ium
1 C a d m i u m _
1 Cal c ium _
! C h r o m i u m _
[ C o b a l t _ _
! C o p p e r __
I I ron
H e a d
! M a g n e s i u m
I M a n g a n e s eI M e r c u r y _
! N i c k e l _ I _
1 P o t a s s i u m
1 S e l e n i u m _
1 S i l v e r __
1 S o d i u m __
1 T h a i 1 i u m _
1 V a n a d i u m _
I Z i n c
1 C y a n i d e
l

C o n c e n t r a t i o n

' a . oo

c a : n
! N R
! N R: N R
! N R
! N R: N R: N R
! N R: N R
! N R: N R: N R
! N R
! N R
! C V
I N R: N R
! N R
! N R: N R
I N R
! N R
I N R
I N R
1

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

F O R M I - I N 000023 7 / 8 7



K e y s t o n e DC# 12334-8-5"

U . S . E P A - C L P
E P A S A M P L E N O .
~— _«»__,-»«._»__.... |

M H P 5 T 1 7
I N O R G A N I C A N A L Y S I S D A T A S H E E T r

L a b N a m e : * K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : S 8 - W 8 - O O 0 5 !___________
L a b C o d e : ' K E Y T X Case N o . : 12334 S A S N o . : S D B N o . : M H L 9 5 5

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 890773024
L e v e l ( l o w / m e d ) : L O W Date R e c e i v e d : 0 7 / 2 1 / 8 9
'/. S o l i d s : / 0

C o n c e n t r a t i o n U n i t s O . i g / L o r m g / k g d r y w e i g h t ! ) : U S / L
11
I C A S N o .
11
! 7429 -90 -5
17440-36-0
17440-33-2
17440-39-3
J 7 4 4 0 - 4 1 - 7
J 7 4 4 O - 4 3 - 9
17440-70-2
! 7440 -47 -3
« 7440 -43 -4
17440-50-8
17439-89-6
17439-92-1
S 7 4 3 9 - 9 5 -4
17439-96-5
17439-97-6
17439-02-0
! 7440 -09 -7
17702-49-2
| 7440 -22 -4
17440-23-5
! 744O -23 -0
! 744O -62-2
! 744O -66 -6
iii

i
1 A n a l y t ei
i A l u m i n u m _
! A n t i m o n y _! A r s e n i c _! Barium __! B e r y l l i u m
! C a d m i u m _
! Cal c ium _! C h r o m i u m _! C o b a l t __1 C o p p e r __! I r o nI L e a d
! M a g n e s i u m
! M a n g a n e s e
! M e r c u r y _! N i c k e l _ _ _
1 P o t a s s i u m! S e l e n i u m _I S i l v e r _ _
! S o d i u m __
! T h a i l i u m _
! V a n a d i u m _
! Z i n c
! C y a n i d e!

C o n c e n t r a t i o n

0 . 20

c

u

ttQ : M
1

! N R: N R: N R
! N R: N R: N R: N R
! N R: N R
! N R: N R
1 N R: N R: N R
i C V
! N R; N R: N R
! N R: N R
! N R
, ' N R
i N R
1 N R
!

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

r e cyc i ed p a p e rrecycled p a p e r F O R M I - I N and environment



K e y s t o n e OC# 12334-8-5"

U . S . E P A - C L P
E P A S A M P L E N O .

M H P 5 1 8
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : S 8 - W S - O O O S
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D G N o . : M H L 3 5 5

M a t r i x ( s o i l / w a t e r ; : W A T E R L a b S a m p l e I D : 390773025
L e v e l C l o w / m e d . ' ) : L O W D a t e R e c e i v e d : 0 7 / 2 1 / 8 9
' / . S o l i d s : 0

C o n c e n t r a t i o n U n i t s O . i g / L o r mg/kg, d r y w e i g h t ! ) : L J S / L
1

1 C A S N o .
t

17429-90-5
17440-36-0
17440-33-2
17440-39-3
17440-41 -7
17440-43-9
17440-70-2
17440-47-3
17440-48-4
17440-50-8
17439-89-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
17439 -O2 -0
1 7440 -09-7
17782-49-2
I 7 4 4 O - 2 2 - 4
17440-23-5
! 7440 -28 -0
1744O-62-2
! 7440-66-6!
I

I

1 A n a l y t e
i
! A l u m i n u m _
! A n t i m o n y _1 A r s e n i c _
1 Bar ium __
1 B e r y l l i u m
1 C a d m i u m _
1 Cal c ium _
1 C h r o m i u m _1 C o b a l t __
1 C o p p e r __
1 I r o n
I L e a d
! M a g n e s i u m
! M a n g a n e s e1 Mer c u r y _
l N i c k e l _ ~ _
! P o t a s s i u m
1 S e l e n i u m _
( S i l v e r _ _
! S o d i u m __
1 T h a i l i u m _
1 V a n a d i u m _
1 Z i n c _____1 C y a n i d e
i

C o n c e n t r a t i o n

0 . 20

C

-

u

a i M
I N R
1 I M R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
! C V
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R
I N R

I

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

F O R M I - I N 000025 7 / 8 7



.-.— - J f * . - - . .

K e y s t o n e OCf 12334-8-S

U . S . E P A - C L P
E P A S A M P L E N O .

M H P 5 1 9
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : K E Y S T O N E E N V I R O N M E N T A L C o n t r a c t : 6 S - W S - O Q 0 5 _____________
L a b C o d e : K E Y T X Case N o . : 12334 S A S N o . : S D O N o . : M H L 9 5 5

M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D : 39077302S
L e v e l C l o w / m e c D : L O W Date R e c e i v e d : 0 7 / 2 1 / 8 3
'/. S o l i d s : . 0

C o n c e n t r a t i o n U n i t s C u g / L o r m g / k g d r y w e i g h t . ' ) : U S / L

I C A S N o .
I
17429-90-5
! 7440 -36-0
17440 -33 -2
I 7 4 4 O - 3 9 - 3
j 7440 -4 1 -7
•7440-43-9
1744O-70-2
17440-47-3
•7440-48-4
17440-50-8
17439-89-6
17439-92-1
17439-95-4
17439-96-5
17439-97-6
17439-02-0
1744O-09-7
17782-49-2
I 7 4 4 O - 2 2 - 4
I 7 4 4 O - 2 3 - 5
1 744O -23 -O
I 7 4 4 O - 6 2 - 2
I 7 4 4 O - 6 6 - 6(
,'

! A n a l y t e
I
! A l u m i n u m _
! A n t i m o n y _
! A r s e n i c _
1 Barium __
! Beryl 1 ium! C a d m i u m _
1 Cal c ium _
! C h r o m i u m _
1 C o b a l t __! C o p p e r __
! I r o nI L e a d1 M a g n e s i u m
1 M a n g a n e s e
1 M e r c u r y _
1 N i c k e l _ I
! P o t a s s i u m
1 S e l e n i u m _
I S i l v e r _ _
! S o d i u m __
i T h a i 1 i u m _
! V a n a d i u m _
I Z i n c
1 C y a n i d ei•

C o n c e n t r a t i o n

• 0.20

C

U

Q ! M
1 N R
1 N R
, ' N R
1 N R
! N R
1 N R
1 N R
! N R
1 N R
1 N R
1 N R
1 N R
! N R
1 N R
1 C V
1 N R
! N R
1 N R
1 N R
1 N R
I N R
! N R
I N R
I N R!

C o l o r B e f o r e :
C o l o r A f t e r :
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e :
A r t i f a c t s :

recvciec oacerrecycled p a p e r F O R M I - I N
Q,Q,Q o,,ar»M>i*>ey and f i i v i



R E G I O N V I I I S U M M A R Y O F D A T A Q U A L I T Y A S S U R A N C E R E V I E W
***guideline r e f e r enc e s are f r o m C o n t r a c t #787***

Case N o . : 12334 TDD N o . : F08-8909-08
S i t e : Richardson F l a t s
C o n t r a c t o r Labora tory: S i l v e r V a l l e y Labs
Data Reviever : A n n e t t e Sackman Date of Review: 10-3-89
S a m p l e M a t r i x : 5 Low S o i l s , 15 Low W a t e r s
A n a l y s i s : M e t a l s p l u s Mercury
S a m p l e N o s . : M H L 9 5 5 , M H L 9 5 6 , M H P 5 0 0 , M H P 5 0 1 , M H P 5 0 2 , M H P 5 0 3 , M H P 5 0 4 ,

M H P 5 0 6 , M H P 5 0 7 , M H P 5 0 9 , M H P 5 1 0 , M H P 5 1 1 , M H P 5 1 2 , H H P 5 1 3 ,
M H P 5 1 4 , M H P 5 1 5 , M H P 5 1 6 , M H P 5 1 7 , M H P 5 1 8 , M H P 5 1 9

( ) Data are a c c e p t a b l e for use.
( X ) Data a r e a c c e p t a b l e f o r u s e w i t h q u a l i f i c a t i o n s n o t e d .
( ) Data are p r e l i m i n a r y - p e n d i n g v e r i f i c a t i o n .
( ) Data are u n a c c e p t a b l e .

A c t i o n required by DPO?
N o X Y e s T h e f o l l o w i n g i t ems require a c t i on:

A c t i o n required b y p r o j e c t o f f i c e r ?
No X Yes



The f o l l o w i n g are our f i n d i n g s :
T h e s e sample s vere o r i g i n a l l y sent to K e y s t o n e - H o u s t o n Labs formetal analys i s ; however, due to contractual p r o b l e m s , K e y s t o n e H o u s t o nonly analyzed for mercury and then sent the sample s to S i l v e r V a l l e yLabs for c o m p l e t e metal analysis. T h i s package i s the r e su l t s for theanalysi s p e r f o r m e d by S i l v e r V a l l e y Labs and includes metal s p l u smercury analysis. S i n c e the sample s were f i r s t , sent to K e y s t o n e - H o u s t o n' L a b s , t h e h o l d i n g times f o r t h e mercury analysi s p e r f o r m e d b y S l i v e rV a l l e y Labs was missed by seven days. T h e r e f o r e , all mercury values int h i s package are f l a g g e d "J" and considered e s t imat e .
The remaining d a t a i s a c c e p t a b l e f or u s e w i t h th e f o l l o w i n gquali fi cat ions:
No f i n a l CRDL s tandard was run for the furnace AA analysi s . TheCRDL value for s e l en ium was t r a n s p o s e d on F o r m JIB and the correct %D is78 .62; however, no q u a l i f i c a t i o n s are required f o r - t h e s e d i s c r e p a n c i e s .
The s p i k e recovery was below 40% for s e l en ium values for wat er

m a t r i x ( 2 2 . 8 % ) ; t h e r e f o r e , a l l a s s o c i a t ed s e l en ium values ar e unusableand r e j e c t e d "R". The t h a l l i u m s p i k e recovery for soil m a t r i x was low
( 5 4 . 3 % ) ; t h e r e f o r e al l t h a l l i u m soil values are f l a g g e d "J" and
cons idered biased low.

D u p l i c a t e r e s u l t s for lead water values obtained by ICAP were high( 3 7 . 0 % R P D ) . S i n c e s a m p l e MHP516 was the only water sample in which leadwas analyzed by ICAP, t h i s lead value is cons idered e s t i m a t e d andf l a g g e d "J".
A l l M S A c r i t e r i a were f o l l o w e d e x c ep t f o r t h e f o l l o w i n g : M S A w a srequired f o r arsenic f o r s a m p l e M H P 5 1 7 a n d t h a l l i u m f o r s a m p l e H H P 5 1 6 ;t h e r e f o r e the se values are e s t i m a t e d and f l a g g e d "J". One c o r r e l a t i o nc o e f f i c i e n t w a s <0.995 f o r t h e arsenic analys i s f o r s a m p l e H H P 5 1 8 ;

t h e r e f o r e , t h i s value i s f l a g g e d " J " , e s t i m a t e d . Both c o r r e l a t i o nc o e f f i c i e n t s were <0.995 f o r t h e arsenic ana ly s i s f o r s a m p l e M H P 5 0 4 ;t h e r e f o r e t h i s value i s unusable and f l a g g e d "R", r e j e c t e d .
S e r i a l d i l u t i o n r e s u l t s for arsenic and zinc soil values weres l i g h t l y h i g h , 12.1% and 13.3 %, r e s p e c t i v e l y . T h e s e soil values aret h e r e f o r e f l a g g e d " J " , e s t i m a t e d .
The arsenic value for s a m p l e MHP516 was analyzed by f u r n a c e AA and

r e p o r t e d as 46.5 u g / 1 ; however, t h i s number was not m u l t i p l i e d by thed i l u t i o n f a c t o r o f 50. The correct arsenic value i s a c t u a l l y 2326 u g / 1f o r t h i s s a m p l e .



X 1 C ? i n t e r e l e m e n t c o r r e c t i o n f a c t o r s - q u a r t e r l y ( F o r m I I )



Contract Compl iance
I. I n i t i a L and Continuing Calibration V e r i f i c a t i o n (ICV and CC7)( g u i d e l i n e s p g . E-4, F o r m I I A )

1. Was ins trument ca l ibrat ed d a i l y and each time it vas set up?yes X no
2. Were in s t rument s ca l i bra t ed using 1 blank and several s t a n d a r d s ?yes X no
3. Were c a l i b r a t i o n v e r i f i c a t i o n s w i t h i n 90-110X7yes X no
4. Were c o n t i n u i n g c a l i b r a t i o n s run at 10X frequency?yes X no
5. Were the raw d a t a c o r r e c t l y transcr ibed onto F o r m IIA?yes X no

C o m m e n t s : A l l r equirement s met .

I I . CRDL S t a n d a r d s f o r 1 C ? ( C R I ) and/or A A ( C R A ) ( g u i d e l i n e s p g . E-6,F o r m I I B )
1. For ICP ana ly s i s , were s t a n d a r d s (CRI) @ 2x the CRDL or tha IDL(whichever was g r e a t e r ) analyzed at the b eg inning and the end ofeach s a m p l e run, or at a minimum of t w i c e / 8 hour s h i f t ,whichever was more f r e q u e n t ? yes X no
2. For furnace AA a n a l y s i s , were s t a n d a r d s (CRA) analyzed at the

b e g i n n i n g and the end of each s a m p l e run, or at a minimum of
t w i c e / 8 hour s h i f t , whichever wa s more f r e q u e n t ?yes no X

3. Were the CRI a n d / o r CRA s t a n d a r d s analyzed a f t e r the ICV?yes X no
4. Were these d a t a r e p o r t e d on F o r m IIB?yes X no
5. Were the raw d a t a c o r r e c t l y t rans cr i b ed on to F o r m IIB?yes no XC o m m e n t s : The CRA was run only at the b e g i n n i n g of the s a m p l e runs andnot at the end. The s e l en ium CRDL value was t ran spo s ed on F o r m IIB andthe correct %D is 78.6%. No f l a g s are required for these d i s c r e p a n c i e s .



I I I . Blanks ( g u i d e l i n e s p g . E-6, F o r m I I I )
1. Was the i n i t i a l c a l i b r a t i o n blank (ICB) analyzed i m m e d i a t e l ya f t e r t h e i n i t i a l c a l i b r a t i o n v e r i f i c a t i o n ( I C V ) ?yes X no
2. Was a c o n t i n u i n g c a l i b r a t i o n blank ( C C B ) analyzed i m m e d i a t e l ya f t e r each c o n t i n u i n g c a l i b r a t i o n v e r i f i c a t i o n ( C C V ) ?yes X no
3. Was a p r e p a r a t i o n blank ( P B ) analyzed at a f r equency of atleas t 1 in 20 s a m p l e s ? yes X no NA
4. How many e l emen t s were d e t e c t e d above the CRDLs? 0 (if 0, got o qu e s t i on 5 )

4a. How many e l e m e n t s were d e t e c t e d in the blanks at gr ea t e rthan one-ha l f the amount d e t e c t e d in any s a m p l e ?
5 . W e r e r a w d a t a c o r r e c t l y t ran s cr i b ed onto F o r m I I I ?yes X no

C o m m e n t s : A l l r equ ir ement s met.

I V . I C P I n t e r f e r e n c e Checks ( I C S ) ( g u i d e l i n e s p g . E-7, F o r m I V )
1. Was the ICS analyzed twice per 8 hour s h i f t ?yes X no
2 . Were th e ICSs analyzed b e f o r e and a f t e r s a m p l e s ?yes X no
3. Was any massive i n t e r f e r e n c e d e t e c t e d ?yes no X
4. Were the ICSs w i t h i n +20% mean value?

yes X no
5. Were raw d a t a c o r r e c t l y t ran s cr i b ed on to F o r m IV?

C o m m e n t s : A l l r equ i r emen t s me t .



V . S p i k e Saip l e Analysis ( S ) ( g u i d e l i n e p g . E-8, F o r m V )
1. Were sp ike s analyzed at a frequency of 1 in 20 sample s?yes X no
2. Were sp ike recoveries corre c t ly ca l cu la t ed?yes X no

( S S R - S R )% recovery « SA X 100
S S R = S p i k e d S a m p l e Resul tSR - S a m p l e ResultSA = S p i k e A d d e d

3. Were s p i k e recoveries w i t h i n the range of 75-125%?yes no X
3a. For recoveries o u t s i d e t h i s range, were a s soc ia t ed d a t af l a g g e d "N" by the l a b o r a t o r y on F o r m s I and V?yes X no NA
(an e x c e p t i o n if grant ed where the s a m p l e c o n c e n t r a t i o n is >4Xthe s p i k e c o n c e n t r a t i o n )
4. Were raw d a t a c o r r e c t l y transcribed onto F o r m V?yes X no

* R e f e r t o page E-9 ( S O W 7 8 7 ) for i n f o r m a t i o n r e g a r d i n g the amount o fs p i k e to be added for each analyte and for o ther i n f o r m a t i o n about theS p i k e S a m p l e A n a l y s i s .
Comment s : S e l e n i u m water values are unusable and f l a g g e d "R" due tos p i k e recoveries below 40% ( 2 2 . 8 % ) . T h a l l i u m soil values are e s t i m a t e dand f l a g g e d "J" due to low s p i k e recoveries ( 5 4 . 3 % ) .

V I . D u p l i c a t e s ( D ) ( g u i d e l i n e s p g . E - l l , F o r m V I )
1. Were d u p l i c a t e s analyzed at a f r equency of 1 in 20 s a m p l e s ?yes X no
2. W e r e RPDs c o r r e c t l y c a l c u l a t e d ? yes X no

RPD = S - D X 100
( S + D ) / 2

S = S a m p l e
D = D u p l i c a t e

•ecvpiea p a c e r rr i i i «» i . ' i r u i r m i r m i m r i i ir e c y C I 6 d p a p e r e n m i t y n r i e i t ' n v i r w i m < i m



3a. For sample concentrat ions >5x the CRDL, were RFDs ±20X7 ( l i m i t so f ±35% a p p l y f o r s o i l / s e d i m e n t / t a i l i n g s s a m p l e s )yes no X NA
3b. For sampl e concentrat ions >5x the CRDL, did d u p l i c a t e analys i sre su l t s f a l l o u t s i d e the control vindov of ± the CRDL?yes no X NA
3c. Where the RPDs exceeded the control l i m i t s , were the d a t af l a g g e d ' * ' o n Forms I a n d V I b y t h e laboratory?yes X no NA
4. Were raw da ta corre c t ly transcribed onto F o r m VI?yes no X

- Other Cons id era t i on s:- F i e l d blanks cannot be used for d u p l i c a t e analyses- D u p l i c a t e s must be analyzed for each a n a l y t i c a l me thod
C o m m e n t s : The s e l enium values f or water s a m p l e MHP503D was done on ICAPand was compared to the f u r n a c e AA value for MHP503 which gave an RPD of
200%. The ICAP value for HHP503 o f 28.02 u g / 1 , which should have been
used for c o m p a r i s o n , gives a new RPD of 27.8%. S i n c e no wat er s a m p l e swere analyzed by ICAP no f l a g s are as s igned to s e lenium values.D u p l i c a t e r e su l t s for arsenic and lead water sample s were high whenanalyzed by ICAP (200% and 37.0%, r e s p e c t i v e l y ) . No arsenic values wereacquired by ICAP analys i s but the lead value for sample MHP516 wasanalyzed by ICAP and i s t h e r e f o r e e s t i m a t e d and f l a g g e d " J " .

V I I . Laboratory Control S a m p l e ( L C S ) Analysis ( g u i d e l i n e p g . E-12, F o r m
V I I )
1. Was an LCS analyzed for every s a m p l e d e l i v e r y g r o u p or b a t c hof s a m p l e s , whichever was more f r e q u e n t ?yes X no
2. W e r e recoveries w i t h i n the 80-120% l i m i t ?

yes X no
-if the recoveries were o u t s i d e t h i s range the a n a l y s i s must
be t e r m i n a t e d , the p r o b l e m corrected and the p r e v i o u s s a m p l e sa s s o c i a t e d w i t h tha t LCS r e d i g e s t e d and r eanalyzed .

3 . W e r e t h e r a w d a t a c o r r e c t l y t ranscr ibed o n t o F o r m V I I ?yes X no
Comment s : A l l r equirement s me t .



VIII. Furnace Atoaic Absorpt ion (AA) QC Analysis (gu id e l in e s pg. E-14,F o r m V I I I )
1. Does the rav d a t a package contain ab sor faance values for tvoi n j e c t i o n s per s ampl e , the average values and the r e la t ives tandard dev ia t i on ( R S D ) 7 yes X no
2. For analyte concentrations > the CRDL, did the RSD for thed u p l i c a t e i n j e c t i o n s agree w i t h i n 20%? (if yes, go to que s t i on

3 ) yes X no
RSD = SD X 100M
S D = S t a n d a r d D e v i a t i o n o f D u p l i c a t e I n j e c t i o n sM = Mean of D u p l i c a t e I n j e c t i o n s
2a. W e r e s a m p l e s that exceeded the 20% c r i t e r ia reanalyzed?yes no
2b. Did any reanalyzed s a m p l e s exceed the 20% cr i t e r ia?yes no
2c . If yes, d id th e l a b o r a t o r y f l a g th e d a t a o f F o r m I w i t h an' M ' ? yes no

3. Was the recovery of the s p ik e > 40%? (if yes, go to que s t i on4). yes no X
If no , wa s t h e s a m p l e d i l u t e d and rerun w i t h another s p i k e ?yes X no

4. Was s a m p l e absorbance >50% of s p i k e absorbance?* (if yes, go
t o que s t i on 5). yes no X

* S p i k e absorbance = absorbance of s p ik ed s a m p l e - absorbance of s a m p l e .



4a. For s p i k e recoveries betveen 85 and 1152, were r e su l t srepor t ed to the IDL? yes X no
RPD = (SSR - SR) x 100SA
SSR a S p i k e S a m p l e Recovery
SR = S a m p l e ResultSA = S p i k e A d d e d

4b. For s p i k e recoveries o u t s i d e the 85 and 115% range, verer e s u l t s r e p o r t e d t o t h e I D L a n d f l a g g e d w i t h ' V ?yes X no
5. Was s p i k e recovery betveen 85 and 115%? (if no, go toquestion 6)

5a. W e r e r e s u l t s q u a n t i f i e d f r o m c a l i b r a t i o n curve and
r e p o r t e d t o IDL? yes X no

6. Was an MSA at 50, 100 and 150% of the s a m p l e absorbanceanalyzed?
yes no X

6a. Was each MSA analy s i s i d e n t i f i e d in the rav d a t a a longw i t h t h e s l o p e , i n t e r c e p t a n d c o r r e l a t i o n c o e f f i c i e n t ?yes X no
6 b . W e r e these d a t a c o r r e c t l y transcr ibed onto F o r m V I I I ?yes no
6c. W e r e c o r r e l a t i o n c o e f f i c i e n t s ( r ) > 0.995?

yes no X
6 d . I f n o , were M S A s r u n once more?yes X no
- If t h e c o r r e l a t i o n c o e f f i c i e n t s were s t i l l > 0.995, d a t a on

F o r m I must b e f r o m t h e r u n w i t h t h e best ' r ' a n d t h e d a t a
o n F o r m s I a n d V I I must b e f l a g g e d w i t h a ' + ' .
Were the se c r i t e r i a m e t ? yes X no



6 e . Vere a l l M S A obtained d a t a marked w i th a n ' S ' o r a n S + o nf o r m I ? yes X no
Comment s: M S A w a s required b u t n o t p e r f o r m e d f o r sample M H P 5 1 6 ' st h a l l i u m value or f or sample MHP517' s arsenic value. T h e s e values aree s t i m a t e d and f l a g g e d " J " . One c orr e la t i on c o e f f i c i e n t was <0.995 fors ampl e M H P S l S ' s arsenic value a n d i s f l a g g e d " J " , e s t i m a t e d . Bothc orr e la t i on c o e f f i c i e n t s were <0.995 f o r sampl e M H P 5 0 4 ' s arsenic valueand is considered unusable and f l a g g e d "R", r e j e c t e d .

I Z . I C P Serial D i l u t i o n ( L ) Analys i s ( g u i d e l i n e s p g . E-12, F o r m I X )
1. Was an ICP serial d i l u t i o n p e r f o r m e d on each group of s ampl e sof a s i m i l a r matr i x ( i . e . , s o i l , w a t e r ) and c onc en tra t i on( i . e . , low, h i g h ) or f or each s a m p l e d e l i v e r y g r o u p , whicheverwas more f r e q u e n t ?

yes X no
2. For e l e m e n t s w i t h c o n c e n t r a t i o n s >10X the C R D L , did any exceedthe serial d i l u t i o n r e s u l t s by more than 10%? (i f no , s k i p

q u e s t i o n s 3 and 4) yes X no
I - SX d i f f e r e n c e I X 100

I = I n i t i a l S a m p l e ResultS = S e r i a l D i l u t i o n Resul t ( i n s t r u m e n t reading X5)
3. W h i c h e l ement s had c o n c e n t r a t i o n s t h a t exceeded the 10%

c r i t e r i a ? For s o i l s , arsenic and zinc.
4. Did th e l a b o r a t o r y f l a g the s e d a t a w i t h an *E' on F o r m IX?

yes X no
5. W e r e th e raw d a t a c o r r e c t l y transcr ibed onto F o r m IX?yes X no

C o m m e n t s : For the so i l s a m p l e s , the arsenic and zinc values are f l a g g e d
" J " , e s t i m a t e d due to s l i g h t l y h igh ZD's of 12.1 and 13.3%,r e s p e c t i v e l y .



X . Instrument Detection Limi t s ( I O L ) ( g u i d e l i n e s p g . E-13, F o r m X I )
1. Were IDLs r e p o r t e d for each analyzed e lement?yes X no
2. Were I D L s r epor t ed for each instrument used?yes X . no
3. Did the IDLs meet the contract requirements? ( r e f e r to pg.E-13, SOW 787) yes X no

Comment s : All requirements met.

X I . Interelement Corrections f o r I C P ( g u i d e l i n e s p g . E-13, F o r m X I I )
1. W e r e c orr e c t i on f a c t o r s r e p o r t e d on F o r m XII?yes X no

C o m m e n t s : A l l r equirement s met.

X I I . Linear Range Analy s i s ( L R A ) ( g u i d e l i n e s p g . E-14, F o r m X I I )
1. Was a l inear range v e r i f i c a t i o n s t a n d a r d analyzed?yes X no
2. Was the r e s u l t s w i t h i n ±5% of the true value?yes no



H o l d i n g T i l
L i m i t s : M e t a l s - 6 month s; Eg - 30 days; Cn - 28 days.
1. V e r i f i e d d a t e of sample rece ip t by labora tory 8-16-892. Date of p r e p a r a t i o n / a n a l y s e s 8-25-893. Were h o l d i n g times met? yes no X

Mercury h o l d i n g t imes were not me t ; t h e r e f o r e , all mercury valuesare e s t i m a t e d low and f l a g g e d " J " .

A n a l y t e M a t r i x Date P r e p H o l d i n g H o l d i n g T i m eS a m p l e d Date T i m e L i m i t / M e t

Mercury Low soil 7-18-89 8-25-89 37 days 30 days noMercury Low water 7-18-89 8-25-89 37 days 30 days noM e t a l s Low soil 7-18-89 8-25-89 37 days 6 months yesM e t a l s Low water 7-18-89 8-25-89 37 days 6 month s yes
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U . S . E P A - C L P

C o n t r a c t : "66-
*<-

E P A S A M P L E N O .
i

M H L 9 5 5 !
I N O R G A N I C A N A L Y S I S D A T A S H E E T

i b N a m e : S I L V E R V A L L E Y L A B S . , I N C .
L a b C o d e : S I L V E R Case N o . : 12334 S A S N o . :<H***7 S D G N o . : M H L 9 5 5
M a t r i x ( s o i l / w a t e r ) : S O I L L a o S a m p l e I D :

C l o w / m e d ) : L O W D a t e R e c e i v e d : 0 8 / 1 6 / 8 9
98.5

C o n c e n t r a t i o n U n i t s C u q / L o r m q / k q d r y w e i a h t ) : M U / K C D
7 . S o l i d s :

1
C A S N o . ! A n a i y t e

i

7429 -90 -5 ! A i umi num
7440-36-0 J A n t i m o n v
7440-38-2 : A r s e n i c
7440-39-3 ! B a r i u m
7440-41-7 I B e r v l i i u m
7440-43-9 ! C a d m i u m
7440-70-2 ! C a l c i u m
7440-47-3 ! C h r o m i u m
7440-43-4 ! Co b a i t .
7440 -50 -8 ! C o o f i e r
7439-89-6 ! I r o n
7439-92-1 I L e a d
7439-95-4 i M a c j n e s i u m
7439-96-5 i M a n a a n e s e
7439-97-6 i Mer c u r y _
7440 -02 -O ! N i c k e l
744O-09-7 ! P o t a s s i u m
7732-49-2 ! S e l e n i u m
7440-22-4 1 S i l v e r
7440-23-5 I S o d i u m
7440 -23 -0 ! T h a i i i urn
7440 -62 -2 ! V a nad i urn
7440 -66 --6 1 Z i n c

! C y a n i d e
II

C o n c e n t r a t i o n
691

63 . 1
• " ' " " ' Aj±+-W
^ cr-— •1 vJO

0 , 22
21. 1

37000
2.0
5. 5
149

44700
2580

11200
1 440&3. >>-*•-3.2

255
23.6
12.6

""' ""' c.1
6.6
1 O1 . o

3220

c

U

s
B

v̂
B

B
B

Q
*

.<r

:H-ir5s.
*
N S
"P

M
P
P
p
P
Pp
P
P
P
P
P
P
P
P
CV
PP
F
P
P
F
P
P
N R

o l o r B e f o r e : B R O W N
oior A f t e r : Y E L L O W
o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e : M E D I U M
A r t i f a c t s :

F O R M I - I N 7 / S E



U . S . E P A - C L P
E P A S A M P L E N O .

I
M H L 3 5 6 !

T-n-l ,-«->-T<

I N O R G A N I C A N A L Y S I S D A T A S H E E T
&L a b N a m e : S I L V E R V A L L E Y L A B S . , I N C . C o n t r a c t : i

L a b C o d e : S I L V E R Case N o . : 12334 S A S N o . :*"*̂  S D G N o . : M H L 9 5 5
M a t r i x C s o i l / w a t e r > : S O I L • L a b S a m p l e I D :
L e v e l C l o w / m e d ) : L O W D a t e R e c e i v e d : 0 8 / 1 6 / 3 9
X S o l i d s : 93.4

C o n c e n t r a t i o n U n i t s < ! u g / L o r m g / k g d r y w e i g h t ) : M B / K G
ii
! C A S N o .
1t
17429-90-5
17440-36-0
I 7 4 4 O - 3 9 - 2
! 7440 -39 -3
17440-41-7
1 744O -43 -9
I 7 4 4 O - 7 Q - 2
i 7440 -47 -3
17440-48-4
! 7440 -50 -8
17439-89-6
! 7439 -92-1
17439-95-4
! 7439 -96 -5
17439-97-6
; 744O -O2 -O
J 7 4 4 O - O 9 - 7
17732-49-2
17440-22-4
17440-23-5
17440-23-O
17440-62 -2
1 7440-66-6
i
1t

t

A n a l y t e ! C o n c e n t r a t i o n
ii

A l u m i n u m ! 1040
A n t i m o n y 1 34.4
A r s e n i c ! 203
B a r i u m ! 36. 9
B e r y l l i u m ! 0.22
C a d m i u m ! 41.2
C a l c i u m 1 545OO
C h r o m i u m ! 6.0
C o b a l t ! 2.6
C o g g e r ! 205
I r o n ! 36500
L e a d 1 3O60
M a g n e s i u m ! 18500
M a n g a n e s e ! 1740
M e r c u r v ! / ,^ T>y-.
N i c k e l ! 9 . 4
P o t a s s i u m ! 496
S e l e n i u m i 12.7
S i l v e r ! 13.5
S o d i u m ! 34.8
T h a l l i u m ! 3 . 0
V a n a d i u m ! 3.3
Z i n c 1 5710
C y a n i d e 1

Ii

u

B

B

B
B

Q
*

*

"^LaT^s?

*
N S
E

M
P
P
Pp
P
P
P
P
P
P
P
P
P
P
CV
P
P
F
P
P
F
P
P
N R

C o l o r B e f o r e : B R O W N
C o l o r A f t e r : Y E L L O W
C o m m e n t s :

C l a r i t y B e f o r e ;
C l a r i t y A f t e r :

T e x t u r e : M E D I L J ! *
A r t i f a c t s :

F O R M I - I N 7 / E



U . S . E P A - C L P
E ? A S A M P L E N O .1

I N O R G A N I C A N A L Y S I S D A T A S H E E T I !
^ ? - u J < ? ' c r 0 7 y ! M H P 5 0 0 !L a o N a m e : S I L V E R V A L L E Y L A B S . , I N C . C o n t r a c t : u G 0 0 0 0 / ' I ! __________!

L a b C o d e : S I L V E R Case N o . : 12334 S A S N o . : < j f 1 ^ » T S D G N o . : M H L 3 5 5
M a t r i x ( s o i l / w a t e r ) : S O I L L a b S a m p l e I D :
L e v e l ( l o w / m e e t ) : L O W • D a t e R e c e i v e d : 0 8 / 1 6 / 8 3
X S o l i d s : 99.2

C o n c e n t r a t i o n U n i t s O . i g / L o r m g / k g d r y w e i g h t ) : M S / K G
11

C A S N o . ! A n a l y t e
t

7429 -90 -5 ! A 1 umi n urn
7440-36-0 ! A n t i m o n y
7440 -38 -2 ! A r se n i c
7440-39-3 ! B a r i u m
7440-41-7 i B e r y l l i u m
7440 -43 -9 ! C a d m i u m
7440-70-2 ! C a l c i u m
7440-47-3 ! C h r o m i u m
7440-48-4 ! C o b a l t
7440-50-8 i C o o g e r
7439-89-6 ! I r o n
7439-92-1 ! L e a d
7439-95-4 ! M a g n e s i u m
7439-96-5 ! M a n g a n e s e
7439 -97 -6 ! Mer cur v
7440 -O2 -0 ! N i c k e l
7440-09-7 1 P o t a s s i u m
7732 -49 -2 ! S e l e n i u m
7440-22-4 ! S i l v e r
744O -23 -5 1 Sod i urn
7440 -23 -0 ! T h a 1 1 i urn
7440 -62 -2 ! V a n a d i urn
744O-66-6 ! Z i n c

! C y a n i d e]

C o n c e n t r a t i o n
1530
87.0

• ' " ' • " ! ' " " " *

32.3
0 . 22
95.9

68 200
3.3
7.4
T " k / 7wOCi

53400
4520

23000
2320

1. 1
7. 1
327

19.2
•-! •". *
J^.*l • X

42. S
4.2
3. 7

14100

C

B
U

B

B
B

3
B
B

Q
•*

*

•

X X>£S»

#
N
E

'

M
p
P
P
P
P
P
P
P
P
P
P
P
P
P
CV
P
P
F
P
P
•r^

pp
N R

D i o r B e f o r e : B R O W N
j l o r A f t e r : Y E L L O W
:<mment s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e : M E D I U M
A r t i f a c t s :

F O R M I - I N 7 / 3 8



U . S . E R A - C L P
1

J-y
E R A S A M P L E N O .

M H P 5 0 1
I N O R G A N I C A N A L Y S I S D A T A S H E E T

44L a b N a m e : S I L V E R V A L L E Y L . A B S . , I N C . C o n t r a c t : G u D ' J u O / i
L a b C o d e ' : S I L V E R Case N o . : 12334 S A S N o . : $4**7 S D G N o . : M H L 9 5 5
M a t r i x ( s o i l / w a t e r ) : S O I L L a b S a m p l e I D :
L e v e l ( l o w / m e d ) : L O W Date R e c e i v e d : 0 8 / 1 6 / 8 9
7 . S o l i d s : 31.7

C o n c e n t r a t i o n U n i t s O _ i q / L o r m q / k g d r y w e i g h t )
l

C A S N o . ! A n a i y t e
7429 -90 -5 ! A 1 urn i n urn
7440-36-0 ! A n t i m o n y
7440-38-2 ! A r s e n i c
7440-39-3 I Ban urn
7440-41-7 ! B e r v l l i u m
7440 -43 -9 ! Cad mi urn
7440 -70 -2 ! Ca 1 c i urn
7440-47-3 ! C h r o m i u m
7440-48-4 ! Co b a i t
7440 -50 -3 I C o e e e r
7439-39-6 l l r o n
7439-92-1 ! L e a d
7439-95-4 I M a a n e s i u m
7439-96-5 \ M a n g a n e s e
7439-97-6 I M e r c u r v
7440-02-0 ! N i c k e l
7440 -09 -7 ! Po t ass i urn
7732-49-2 ! S e l e n i u m
7440 -22 -4 \ Silver
744O -23 -5 ! Sod i urn
7440-23-0 ! T h a l l i u m
7440 -62 -2 i V a n a d i urn
7440-66-6 ! Z i n c

! C y a n i d e
ii

C o n c e n t r a t i o n
1030

120
259
117

0.27
117

5400
0.69o ow . J

* ~ ' O *
97400

9300
1140

212I.JL r^5. 1
1140
45.7
62.3

6O3
9 . 7
2.6

1 6200

C

U

u
B

a
B
8

B
B
B

Q
*

*

X IT$S

*
N
r̂

M
P
Pp
P
P
Pp
P
P
P
P
P
P
P

J C V
P
P
F
P
P
F
P
P
N R

C o l o r B e f o r e : B R O W N
C o l o r A f t e r : Y E L L O W
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

M Q / K G

T e x t u r e : F I N E
A r t i f a c t s :

F O R M I - I N 7 / 8 !



U . S . E P A - C L P

I N O R G A N I C A N A L Y S I S D A T A S H E E T
E P A S A M P L E N O .

L a b N a m e : S I L V E R V A L L E Y L A B S . , I N C . C o n t r a c t : \ M H P 5 0 2

L a b C o d e : S I L V E R Case N o . : 12334 S A S N o . : "<i<{W\ S D G N o . : M H L 3 5 J
M a t r i x C s o i l / w a t e r > : S O I L L a b S a m p l e I D :
L e v e l C l o w / m e d ) : L O W D a t e R e c e i v e d : 0 3 / 1 6 / 8 3
". So l i a s : 95.0

C o n c e n t r a t i o n U n i t s ( u g / L o r m g / k g d r y w e i g h t ) : M G / K G

C A S N o .
7429-90-5
7440-36-0
7440-33-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-43-4
7440 -50 -8
7439-39-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7732-49-2
7440-22-4
7440-23-5
7440-23-0
7440-62-2
7440-66-6

A n a i y t e
Al urn in urn
A n t i m o n v
A r s e n i c
Bar ium
Bery.1 l i u m
C a d m i u m
Ca lei um
C h r o m i u mC o b a l t
C o o o e r

I r o n
L e a dM a g n e s i u m
M a n q a n e s e
M e r c u r y .
N 1 C K S 1
P o t a s s i u m
S e l e n i u m
S i l v e r
S o d i u m
T h a i 1 ium
V a n a d i u m
Z i n c
C y a n i d e

C o n c e n t r a t i o n
• 240

1 44
175

33 . 5
0.23

250
32800

0.53
O .— ,

265
37000
31600

142
252

^ i . J J K j ^
S. 2
630

33.4
115
117
6.3

0.57
33800

C

B
U

U
B

B

B
B

8
B
U

Q
*

*

^! rTjflS

*
N
E

M
P
P
Pp
P
P
P
P
P
P
P
P
P
P
CV
P
P
F
P
P
r—r
P
P
N R

C o l o r B e f o r e : B R O W N
C o l o r A f t e r : Y E L L O W
C o m m e n t s :

C l a r i t y B e f o r e :
C l a r i t y A f t e r :

T e x t u r e : M E D I U M
A r t i f a c t s :

F O R M I - I N 7 / 6



U . S . E P A - C L P

I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a b N a m e : S I L V E R V A L L E Y L A B S . , I N C .
L a b C o d e : S I L V E R Case ' N o . : 12334
M a t r i x _ C s o i l / w a t e r ) : W A T E R
L e v e l ( l o w / m e d ) : L O W
% S o l i a s : 0.0

C o n t r a c t : 68-09

E P A S A M P L E N O .
II

M H P 5 0 3 !
fc-CS A S N o . : -̂P»" S D G N o . : M H L 9 5 5

L a b S a m p l e I D :
D a t e R e c e i v e d : 0 8 / 1 6 / 8 9

C o n c e n t r a t i o n U n i t s C u g / L o r m q / k g d r y w e i g n t . ' ) : U G / L

G A S N o .
7429 -90 -5
7440-36-0
7440 -38 -2
7440 -33 -3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7 4 40 --02-0
7440-09-7
7782-49-2
7440 -22 -4
7440-22-5
7440 -28 -O
7440-62-2
7440-66-6

A n a l y t e
Ai urn in urn
A n t i m o n y
A r s e n i c
B a r i u m
Bervl l i u m
C a d m i u m
C a l c iumC h r o m i u m
C o b a l t
C o g g e r
I r o nL e a d
M a g n e s i u m
M a n g a n e s e
M s r cury
N i c k e l
P o t a s s i u m
S e l e n i u m
S i l v e r
S o d i u m
T h a l l i u m
V a n a d i u m
Z i n cC y a n i d e

1
C o n c e n t r a t i o n i Ci

26.6 I B
19.9 ! U

' " ? ' " ? ' Ow • w i O
51.5 I B

1 . 1 ! U
2 . 0 I B

147000 1
2 . 8 I U
2 . 6 I U
6 . 3 I B
195 1
5 . 9 i B

36400 1
*~f O O '

Q . o L tJ>£ I U
9 . 7 ! U

2090 1 B
1 . 4 i U
1.6 1 U

2520O 1
1.0 1 U
2 . 7 ! U
419 1

f

i

Q

N W

I M *

>» 4Efe i
N *

i'l
pp
F
P
P
P
P
P
P
P
P
F
P
P
CVP
P
F
p
p
F
P
P
( M R

i

C o l o r B e f o r e : C O L O R L E S S
C o l o r A f t e r : C O L O R L E S S
C o m m e n t s :

C l a r i t y B e f o r e : C L E A R
C l a r i t y A f t e r : C L E A R

T e x t u r e :
A r t i f a c t s :

F O R M I - I N



M H P 5 0 4

U . S . E P A - C L P
E P A S A M P L E M O .1

I N O R G A N I C A N A L Y S I S D A T A S H E E T
L a d N a m e : S I L V E R V A L L E Y L A B S . , I N C . ' C o n t r a c t : t t Q D O O v M ___________
L a b C o d e : S I L V E R Case N o . : 12334 S A S N o . : <£<ytt S D G N o . : M H L 9 5 5
M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D :
u a v e l C l o w / m e d ) : - L O W D a t e R e c e i v e d : 0 8 / 1 6 / 8 9
7. S o l i d s : 0 .0

C o n c e n t r a t i o n U n i t s O . i g / L o r mg/kg d r y w e i g h t ) : U G / L

C A S N o .
7429-90-5
7440-3S-O
7440-33-2
7440-39-3
7440-41 -77440-43-9
7440-70-2
7440-47-3
7440-43-4
7440-50-3
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440 -02 -O
7440 -09 -7
7732-49-2
7440-22-4
7440-23-5
7440-23-0
7440-62-2
7440-66-6

A n a l y t e
Al urn in urn
A n t i m o n v
A r s e n i c
B a r i u m
Beryl l i u m
C a d m i u m
C a l c i u m
C h r o m i u m
C o b a l t
U o 2 E » e r

I r o n
L e a d
Ma ones i urn
f ' i a n q a n e s e
M s r curv
N i c k e l
P o t a s s i u m
S e l e n i u m
S i l v e r
S o d i u m
T h a 1 1 i um
V a n a d i u m
Z i n c
C y a n i d e

Co n c e n t r a t i o n
75.8
1 9 . 9
5. 6

52. 5
1. 1

• " . ' • ' " •

147000
2.3
4.0'-, £>-J m Cj

•431o<=; cswi— J • O
3620O

240
CL3. ^S>sii

Q "7J m i

1920
1 4 . 0

i .6
24100

1 .0
2 . 7 -
519

tc; Qi
3 !
U !.3 ; iv-i-B ;
U !
81

l
U !
B i
B !

1
I N S *!
1ju • N . i j f eU !

B !
D I N *u:

iu; wu ;
J
i
i

M
p
P
F
P
p
P
P
Pp
P
P
F
p

P
CV
P
P
F
P
P
F
P
P
N R

• l o r B e f o r e : C O L O R L E S S
• I o r A f t e r : C O L O R L E S S

C l a r i t y B e f o r e : C L E A R
C l a r i t y A f t e r : C L E A R

A

T e x t u r e :
A r t i f a c t s ;

F O R M I - I N 7 / 8 8
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M H P 5 0 7

U . S . E P A - C L P
E P A S A M P L E N U .

1
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a o N a m e : S I L V E R V A L L E Y L A B S . , I N C . C o n t r a c t : ___________
i _ a b C o d e : S I L V E R Case N o . : 12334 S A S N o . : \ 4 ^ S D G N o . : M H L 9 5 5
M a t r i x ( s o i l / w a t e r ) : W A T E R L a b S a m p l e I D :
L e v e l C l o w / m e d ) : L O W D a t e R e c e i v e d : 0 8 / 1 6 / 8 9
% S o l i d s : 0 .0

C o n c e n t r a t i o n U n i t s O . i g / L o r m q / k q d r y w e i g h t ) : U G / L

C A 3 N o .
7429-90-5
7440 -36 -O
7440-33-2
7440-39-3
7440-41 -7
7440-43-9
7440-70-2
7440-47-3
7440-43-4
7440-30-3
7439-89-6
7439-92-1
7439-95-4
7439 -96 -5
7439-97-6
7440 -O2 -0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
744O -23 -0
7440-62-2
7440 -66 -6

A n a l y t e
Al urn in urn
A n t i m o n y
A r s e n i c
B a r i u m
Ber^l l i u r n
C a d m i u m
Ca le i urn
C h r o m i u m
C o b a l t
C o o p e r
I r o n
L e a d
M a g n e s i u m
M a n g a n e s e
M e r curv
N i c k e lP o t a s s i u m
S e l e n i u m
Si 1 ver
S o d i u m
T h a i l i u m
V a n a d i u m
Z i n c
C y a n i d e

Con cen t ra c ion
370

1 9 . 9< •"• •'"'
59. 1

1.1
1.8

144000
2.3
2.6

11.7
1 200

122
35600

' - » ' - » c rOO«J
/) A 5^Q

9.7
1 980

1.4
1.6

234OO
1.0
2.7
726

lc: aii
Iu:
I N SB :u ;

U ! !
B !
U !
B i

1

I N *!
]MJX_ "̂><au:

B I
U I N *
U ! !
U l Wu ;

! '
j
i

M
P
P
rp
P
P
P
P
Pp
P
F
P
P
CV
P
P
F
P
P
F
P
P
N R

o l o r B e f o r e : C O L O R L E S S
o l o r A f t e r : C O L O R L E S S
o m m e n t s :

C l a r i t y B e f o r e : C L E A R
C l a r i t y A f t e r : C L E A R

T e x t u r e :
A r t i f a c t :

F O R M I - I N 7 / 8 S



U . S . E P A - C L R -
1

E ? A S A M P L E N Q .

1 M H P 5 0 9
I N O R G A N I C A N A L Y S I S D A T A S H E E T

L a b N a m e : S I L V E R V A L L E Y L A B S . , I N C . C o n t r a c t : u u D O :;>0-£
L a b C o d e : S I L V E R Case N o . : 12334 S A S N o . : ^4?) S D 6 N o . : M H L 9 5 ;
M a t r i x ( s o i l / w a t e r ) : W A T E R . L a b S a m p l e I D :
L e v e l C l o w / m e d ) : L O W D a t e R e c e i v e d : 0 8 / 1 6 / 8 9
7. S o l i d s : 0.0
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L a o C o d e : S I L V E R Cas e N o . : 12334 S A S N o . : I A I I & S D G N o . : M H L ' 3 5 5
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R E C O R D OFC O M M U N I C A T I O N
T O : S t a n d l e y Pace

Q P H O N K C A L I . Q O I * C U * * I O N £ J ? l e < - O T W i r Q C O N F S R t N C S
Q O T H f K ( • P f C I F V )

(RMord of I t e m eh«ck*d «bov»)
F B O M : K e y i n 1̂̂^ E & E FIT

;̂ ^ x̂ x^^^ — x .^^c^,^ ,--x

D A T E N o v e m b e r 27, 1989
T I M E 10:30 A. AM

S U B J E C T Amount o f l and i r r i g a t e d b y t h e G . M . Pace d iv er s on d i t c h d o w n g r a d i e n t o f t h e
Richardson F l a t t a i l i n g s dam.

S U M U A N V O F C O M M U M I C A T I O N

Mr. Pace, i n f o r m e d me that bo th he and his cousin ( A n g u s P a c e ) use vater f r o m the G . M .
Pace d iver s ion d i t c h . A c c o r d i n g to Mr. Pace, b o t h he and his cousin own 47% of the
diver t ed water and use it to irrigate a p p r o x i m a t e l y 115 acres each ( t o t a l of 230
acre s).
In a d d i t i o n , Mr. Pace i n f o r m e d me that the G i l m o r e f a m i l y owns 53% of the water f r o m
the G . M . Pace d i t c h but he does not know how much land t h e y i r r i g a t e d wi th water
d i v e r t e d f r o m t h e G . M . Pace d i t c h .

" C O N C L U S I O N S , A C T I O M T A K E N O R R E Q U I R E D

i I N F O R M A T I O N C O P I E S
TO:

E P A f*n* 1300*4 (7-721 " C P L A C E I c r * M Q F O » M «ioo.i W H I C H M A Y » e U S E D U N T I L J U P P L Y i s E X H A U S T E D .



RECORD OFC O M M U N I C A T I O N
£ 3 P H O N E C A L L Q D I S C U S S I O N Q F I E L D T R I P
Q O T H E B ( S P E C I F Y ) ( 8 0 1 ) 466-6094

f j C O N F I D E N C E

<R*eord at item checlud above)
J a m e s G i l m o r e
Rancher

F R O M : S u s a n K e n n e d y , £ & E F I T D A T E 1 2 / 1 1 / 8 9
T I M E 9:00 P.M.

S U B J E C T N u m b e r o f acres and u s e o f land i r r i g a t e d f r o m G.M. Pace D i t c h
S U M M A R Y O F C O M M U N I C A T I O N

W h e n asked t h e number o f acres i r r i g a t e d b y t h e G . M . Pace D i t c h a n d t h e na tur e o f
u s e o f t h e l a n d , M r . G i l m o r e p r o v i d e d t h e f o l l o w i n g i n f o r m a t i o n :
- A p p r o x i m a t e l y 100 ( b e t w e e n 95 to 110) acres of his l a n d are i r r i g a t e d by water

f r o m t h e G . M . Pace D i t c h .
- The i r r i g a t e d l a n d i s used to grow a l f a l f a , and to graze s h e e p .

C O N C L U S I O N S . A C T I O N T A K E N O R R E Q U I R E D
U s e 1 0 0 acres o f i r r i g a t e d l a n d t o d e t e r m i n e t h e p o p u l a t i o n served b y s u r f a c e
w a t e r — — R i c h a r d s o n F l a t T a i l i n g s H R S p a c k a g e .

N F O R M A T I O N C O P I E S
TO:

E P A F o r m 13004 ( 7 - 7 3 ) R E P L A C E S E R A H O F O R M 5300-3 W H I C H M A T B E U S E D U N T I L . S U P P L Y i s E X H A U S T E D .


